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INTRODUCTION 



A* 



in^past J^INNEMAST units, the'children have usetf a Variety 
of tecViniques to sorlve. additipa and aubtraclion proE)lems . ^ ' 
These included us-ing counters, numerals; number lines , the 
abacus and other, devices, ^n Unit 20, we- develop the-stan7r 
dard algorithms (rules5 for adding and subtr^tting^multj-rdigii ' 
numbers, for'example: /S^. , . « ; , 

: > , 12 re, , 

• I . - I * ,+ 27 : ' 



/ ■ "1 r / ' 43. ■ • • - 

First the chil'd^^Trtr^ a place-value chart on which they. 
manif)ulate counters to give concrete representations of the 
addition and subtractlonlnethods* The counters are made - 
so that a IO-piece*is ten times as large as a I -piece and a* 
l OO-piece^is ten tirn.es as Targe as a lO-piece. The children 
-trade ten l-pieces for a lO-pieceqra I O-piece' for ten (- 
pieces. After ;they haVe field sufficient practice in regrouping 
the counters; they learn to work with numerals instead of 
counters, -^^hey learn to record the process-on papef in con- 
densed form, rather than to' use a placeryalue chart anxl colfnt 
ers ornumerals, -Thus they. arrive at the standard algorithm. 

This unft-is divided into three sections. Section I i's a^gr^up 
d^Bmes that provl^de practice' in* addition and subtraction. 
The^games- can be viade more challenging as tVie children '.s ' 
9kfll Increases.. This flexibility, means that- the games can 
be used throughpu.t the year without- becoming. repetitious . 

Section 2 is devoted to teaching the standard algorithms for. 
addition, and subtraction. If begins' witlv many activities' de- ' 
signed to develop skill in using basi.c facts and then moves 
on to work with place value, since these two elements are 
basic- to working with and understanding the algorithms. • 
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In Section 3 fKe children learn to \ise different instruments 
*to mea'sure and study some ofsthe ^^opiponents of weather* 
In the course of working wi^th weather measurernents.-it is^ 
necessary for the children to do a^ great deal of computation, 
using the skills they 3^:quire in Section'2. No attempt is 
made to teach about the weather. The children are only 
.taught to use th^ measuring instruments* 



NOTES ON TEACHIRG JHJSt 



/ 



It is intended that Sections 2\nd 3 be taught concurrently* * 
The games in Section I should be presented early' in the unit 
and should be returned to frequently as free time activities 
during -and Wfter the work in Sections 2 and,J* This unit , 
should takeVpproximately four weeks to complete* • 
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GAMES 



Most children enjoy playing games. Th.ey can learij, complex 
^ rules and develop strategies for winning without much, diffi- 
culty.; Ganes and informal activities can provide insight in- 
to and experiences with many mathematic^al "concepts. Since 
the children enjoy the games, they will be more likely to 
.develop good attitudes towards mathematics as, weifas to g^et 
substantiai practice in commutation. 

Begin teaching this unit by introducing the simplest version 
of a game. You might introduckit during the mathematics 
period,, but the children should bte encouraged to play the^ 
^ games whenever they have extra tih^e— when Ihey finish sqme, 
"worb ahead of the rest of the class/M{hen they cannot go I 
ovt tqr recess, or when theirhave time ^fefore school or-at^ 
noontime. As^the individual child'^s skill increases , guide 
him to more challenging vi^r^ions of the ga^es. " - ' - 



Game I: TUG-O -WAR , _ • ■ ■ 

Version I of this game gives practice with addition and suB- 
^ ' traction through back-and-forth moves on a number line ac- 
cording to the throw of dice . 

Version II ofth^e gams involves' addition and subtraction of a 
positive number and a negative number. This requires no • 
preliminary review. The game can even serve as an inde- 
pendent teaching device, If a -child roils +2 and- ^4',, he 
can simply move 2 steps in^the positive direction and then 
4 steps in the. negative direction. After he has done this a - * 
riumber of times he should b^gin to u^e computation spon-- 
taneously as a short-cut,. 

IVfATERIALS ^ ■ - ^ , 

— for each group of two ^ . 

; — two dipe , one marked 0,1,2,3,4,5 (positive die) sand one 
•marked 0,-1,-2,-3,-4,^-5 (negative die) 

— marker ^ ^ 

— game board (in Student Manual) 

PROCEDURE ' 

•^^ Vers ion ^ \ ' , . ^ 

1, This game is played with a partner. The game board is at 
the beginning of the Student Manual; have the students' 
tear it out carefully. Any small object such as a pencil or 
a -narrow strip of colored paper can be used as a marker. 

/.Each team gets a pair'bf the negative-f^^tive dice. First 
both players roll the" positive die. The one who rolls the 
^higher number will play with the. positive die; the*o1?her 
will play with the negative" die.« 

2. At the beginning of the game, the marker should ;be placed 
• at 10 ,on thQ nurnf^er line, the starting point. The player 

with the positive die rolls first. Th<e .number he rolls tells 
how many jumps^he^is to move the marker in the positive 
direction. Next the player with the i\pgative die rolls. 



He moves th.e same marker that many jarrps back in-the 
. negative direction. As the children play, they should say. 
aloud the addition or subtraction sentences that describe 
their moves.. (For example, (0 pl-us 5 is ISrl-5 minus 5^ \ 
is 10; 10 plus 1 i"s I I ; 1 I minus 5 is 6, etc.) 

3. The players alternately roll the drce-aTfi:d' move the marker 
back and forth.. The goai of the player who has the posi- ' 
tive die is to get the marker up to 20. The goal of the 
player with the negative die is to get the marker dowato 

' 0. . ^ - ' ^ 

4. The children may vary'the rules of this game by setting a 
time limit or by limiting the total* number pf throws to 20.. 
Whoever is closer to his goal at that tirne is tl?e winner. - 



V.ersioA II 



J . The players determine their goals by rolling the positive * 
die.' The one who throws the higher number has 2"'0' a s his, 
goal and goes first;, the player with the lower number works 
■ toward 0. a ^ ' " . - . 

2 / ITach plaxerirolls' both dice : He^ rtioyes , according to the 
throw, the given. number of moves in each direction. His 
total move may placQ the>marker farther from his own goal. 

3. The winner is the player v^ho reaches his own goal first. 

■ If a player reaches his opponent* s goal*, the oppdneat wins. 

4. A time limit^or a set number of moves may be used to end 
the game, in which case, the player nearer his goal is the 
winner. « ^ ^ ^ • ^ ^ 
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"GaiTie 2: MINNEBOWLING - ■ - ■ - - ^ ' . - 

,^ This, game is played by 2, 3 or 4 players who take turns rolling 
a ball and knocking oyer Minne'bars\ ^ach player adds to- 
gether the number of Mihnebaf ^units he knocked dver. The 
first player ;io reach "50 is the .winner. Scoring may be done 
any'of a number of ways . • . , . / . ^ * 

MATERIALS ' - ^ ' . . , . ■ 

, — for each group — 

r Minnebars /. , . 

blank sheet of paper \ , 

. J-^ inch ball'" ' „ ''^ - - ' ' . 

'PROCEDURE ; ^ - 

. , The players -lay a blank piece of paper ori the floor, ^nd ar- 
range on it anyrlumbef of Minnebars standing otl end. Then 
thfey move 'back a distance of^about 3' feet/ (They may want 
, _to mark'this flistarice with a chalk'*linej They taTce turns 
rolling..a.fsm.alLbaILiJi..an-attejn 




^Each player removes theJDars he knocks over arid records 
his score. His score iB the sum of the* number of ^units of 
fhe Minnebars h'e knocks o.ver. Fop example, if he knogks 
over a 5-unit Minnebar, a^2-unit Minnebar and an 8-unit ^ > 
Minnebar, his score ibr that try is i S.; -One round is- over 
when all the .bars are knocked down. Then -the players. set up 
the bars again and the game continues until on"6'* player has 
2^ .reached the goal of 50. ' - * . * 

Scoring- Methods - " . • ' ' 

% - ■ 

I . Use another set of Minnebars and lay out five lO-unit 
Minnebars end to end to represent 50.- As each player 
knocks over Minnebars, he lays, them end to end until 
his bars total 50 or more. ' (He compares theiength of 
his string of Minnebars to the original 50.-unit string of 
Minnebars.) . ^.t"- . ' ■ ' 

.■ " ■ ^ ■ . - • 

I IN I I I 11 in 11 I I 11 111 I 11 I 11 I I I I I I III I I I I I I I I III I I I I 
H M I 1 I I ■ ■11- H II 'M ill V .1 I I ' . 
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'Sirxce this method of scoring removes the need for adding 
up the score, only the slowest students should'^use it. 

2. A number Ime from L to,50 is drawn on- the chalkboard.' As 
a player knocks, down Minnebars, he records his score on '- 
the number line, adding the value of eacji'bar to his pre-' 
vious- sum. £ach- child, should use a different color of chalk. 

Player B 




Player A f -i i i ' ' y ii i | n i ' 'J^ ■ ■ I i i I'l mi i ■ I Ti i r , , i ■ i 1 1 ..u, , ,., ,', i 
Player C ^ /w^ • ~- ~ ' ■■ ' 



3. Each player keeps . score on a piece of paper, adding, each 
' new number to his previous total. - ■ _ 

The players may choose some' number other than 50 as their 
goal.. ... ■ „ - . , ' . . 



"Game -3: -SPINNER WINNER 

..This garh.e is played by 2, 3 or 4 players wh6;take turns spin- 
ning a spinner tb generate numbers'. Variations in scoring 
procedure give practice in addition and sjubtraction. , 



MATERIALS 



for each group" — 



spinner 



I dial numbered from 0 to 9' 



PREPARATION 



Before you introduce this game, m.ark the spinner dials J For 
Versions I through IV ^ the .dial should be marked like this: 




PROCEDURE 



"^Version 1^ 



The players choose some number to be the goal for this game. 
Then Ihey take turns spinning the spinner and each player . 
records the numbers he 'spins. As the players- continue, 
each orie"keeps a running total of his pwn, score.. They might 
keep score on number lines, or each new number might be - 
added to the" previous total in column form. 

The winner Is the player whose final score comes^close.sf to 
the goal without exceeding it. ^ If a player has a score which 
is-^very close to the goal (one or two points below it) he.^ay 
decide not to spin. However, if he does, so, he forfeit siais. 
right to -spin again ^during that game. When each player has- 
either exceeded the ^oaT number, jeached the goal number, 
or decided, not^to- sgln, the, gamd is over. 



Version II , ^ ^* ' . 

the players choose a -goal number (for example, 40) and take. 
. ■ tum-s* spinning the spinner. TRey do not keep individual- scores 
rather, each player adds his number to the sum of ali previous 
numbers spun by the group. For example.,.„if. Player -A spins 5/ 
and Blayer B spins 7, B records 12 as-the running toW; ' 
Plciyex C spins 6/ he adds if to 12 for a runnirig total ot \ 8\^ 
' The ;winrier^ot.the game is t'he'last person to spin- before the 
^ running total beconTes-larger than the goal number. The 
, - players keep score on a num&ei^liiie or they could add. up the * 
running total in verticarform^ - ^^"^-^ . - 



^Version III ' 



-leather than starting at,0 for Versions I and/ll and working 
towards a goal-numbej;> the players could start from-some " 
number (for example', 40) and work:, backwards toward 0. 
This.w^y, the children will be able to pracjtice -subtraction. 



.Version IV 



The players choose^a goal number and alternately spin the 
spinner and write down their numbers on a^-slip of paper. 
After all the players have had five turns, each one adds to- 
gether, his five numbers. The player whose total is nearest 
to the goal number (either above^ or below it, if not oh. it) is 
the winder. A more advanced variation* would-have a larger 
number f.6r a 'goal, with each pV^yer getting ajargerniimber" 



of turns' 
Version V 



After the class has< had^Lessori* U, ^substituted a spirtner 
.dial numbered^from 10 to 19 for greater challenge^ You 
might want make'ci dial with random two-digit numb^ers,. 
for exampl/, 1 I , 22, 49', ^3'/et^. . : ' 



i 



0 



9 



SECTIO\' 2 



PURPOSE 



COMPUTATIONAL SKILLS 



— To review basic addition and subtraction .facts. 



— To review, and extejid-prSv!?<^us work with place val^ , 

— To introduce the 'algorit-hms for addition and^ subtraction.' 

— To introduce regrouping in addition and subtraction. 



' .10 
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Lesson REINFORCING BASIC; ADDITION AND SUBTRACTIQN.FACTS 

This' lesson provided review and reinforcem'eiit of the . * ^ 
basic addition and subtraction facts. It also reviews 
the commutative and associative properties of additi.oa. 
Th'e student,s record their work in several way.s. Then a 
game provides substantial addition^ and^ subtraction prac- 

MATERIALS / ' " ^ \' ' ^ * . 

hinch' squares-; 20 per child ' - 
. - 3 or 4 empty containers (e.g. , shoe boxes) 
— Worksheet J ^ - - ' . - 

PROCEDCJ}^ ' ^ ' ^, \ - - ^ \ 

ActivityvA/." > ^ . / ; , ^ ' 

Write an incomplete a'ddition Sentence such as 3"+ T-Lj - 
■ on the chalkboai-d. -Ask 'a- child" to come to the. board axid-_ 
write the same information in another form, ' He migh*' write 
* ■ LJ ^-'^ 2« "-H.ava.differeht children, tn^'to.thihTc ot other ",;- 
ways to^. write this information.. (ManY wili be other than , 
. the standard forms J' Some possible forma .are :"\ . ■ - 



3 + 



+'2,.- +3 



.2 - 3- 

+ 3- • . + 2 



•^-^'Vt .□ .....D.= 3 + 2 - □ p2 



+ 3 



s^Jext to the vafious^-addition sejit'eaqes .that were written'on 
.^chalkboard, write a subtractioa.se'ntence such as ■ 

-Again ha y.e. children write the sentences in 



different forms. -Some possible form's are:^ 




□ =7-3 , ;3 + n=7 □ + 3 = 7 

7=^ + 3 ■ ■ . 7 = 3+0 

Activity B . ' ' . 

give each child twerty 1-inch squares. THe. children should 
turn their squares so that the white sides are up/ write an 
addition or subtraction corhbiaation-^on th? white side of each 
square, turn the square over and write the answer on the 
yellow side, « Some examples- are: " . . I - . ' 



white side 


yellow sid'd 


white 'Side-^ 


yellow side 


3+4 , 


7 




r 1 -•? • 



















Encourage the children to write both easy .and difficult com- 
binations on their squares. You* might ask them to use all 
the digits from 0 to 9 in forming their combinations. ^ * ♦ 

If a student finishes all his squares before the rest ofthe 
class, he could. spend some time looking at the white^ide 
and predicting what is on the yellow side. 

When most of the children have finished, have them place 
all their squares in a big box or in a few smaller boxes such - 
as shoe boxes^. Now they are ready to play the game "Flippo*" 



Flippo =; ^. V. ■ 

This game can be playe.d by 2'or 3 students. They begin'-by 
■ ^reaching" into a box containing P' squares and take out . 
. • about 20 squares. Piayej A mixes the squares by shaking, 
- them"in a plastic cup 6t iri his hands . Then he -dumps them 

onto a. -desk top. Player B finds all the squares that are 
; , .white side up and tries to give the- answer. for each of. them. ■ 
If he*:gives the correct-answer, he places the square in his . 
Win pile. If he gives the incorfe'ct answer,- he put§ that - ■ 
. square with those that fell yellow side .up. ' " ' ^ • ." 

• After he is finished with all the white squares,* Player ^^uts 
those he missed back in the shaker, together with the 
• squares that had fallen yellow side up. He scatters them on 
the-des^k top and then Student A (or C) has his chance t6 
give answers for th® squares that fall white side up. ' 

■ After all the squares have been answered-con'ectly , .'each 
.player counts the number of squares in his%in pile and 
^marks his score on a'number line on Worksheet I 



Worksheet t 
Unit 20 



Name 



Keep store on these number lines for'FI Ippo Gnme. 



t8 . 



J* 



Now it is Player B's turn to -pick- 
up all tlie pieces and shake them. 
Player A gets first try at answer- 
ing-. ^ When they finish this .round, 
they add their second-round 
. ^scores ta their first-roumd score • 
on Work'sheet I . y^" 

* 

Different ruleSs-^fbr deciding the 
Winner may be^us,ed:^ ' 

I . Thi9 one with the most points • 
after 6 rounds Js-Hhe winner.' 

*2, - 'T,he studenj who reaches 50 
first is the -winni9,r» * 

3, 'Begin scoring at 50^ and go 
^backward t6 O; _ (The <;hil- 
<^en will have to subtract' 
t|iGir scores instead of add- 
ing t>iemj The first to reach . 
'0 wins. ' " 



13 



This game should be played several times. "For each game,. 
" . the students Should eiyhange their squares for a new assort-- 
meat. In this, way, they.witl eventually work with most of 
^ the squares'.. , - 

Activity C ^ - \ ' * v 

5 The same squares may also be used in other ways. In their 
* spare tin^e, students may try these games: 

I A pair of eliiWren line Op several. Chains of 20 squares , 
/white side up. One "child begins supplying. answers"; - If - 
he gets through a chain with n6 mistakes, he scores 20^^ / ^ 
, • - . poirxts, ""ahd -starts on the next. chain If4ie misses, he 

gels no points, and the other child gets to try for 20.. The 
child with the highest score wins . (If this is too frustrat- 
ing for some children, haye them work with chains of 10 
squares.) . * ^ ' - * " 

2-. A child colh cts his^^ov^set of squares, in which he in- 
cludes those *he finds in^t difficult to answer. He lines' 
them up, white side. up, and practices with-thfem-s—cWhen 
' ' ^ * he feels ready, he challenges another child to a contest 
using. those squares. ' - 



Lessdo 2: MATHEMATICAL PATTERNS 

The children are given, experience with several mathemafica,!* 
pBtterns, Mc^ny of the worksheets are dot pictures, for 
wj\ich iTie children first solve equations to find the names of 
the dots / and then connect the dots accordiag to the appro- 
priate pattern. This work provides practice in addition and 
. - . subtraction and experience, In recognizing patterns . ' 

\MATERIALS , . '\ '^^- y, 

- flannel board and abotft 20 shapes (if flannel board is 
« . Hot available / use chalkboard) 

— Worksheets 2 through 7 ^ ' 

PROCEailRE, ■ * ' - . 

Activity A ^ " ^ 

^ On a flannel'board , 'set up the following pattern of ob/ects/ 




HOW MAlilY OBJECTS SHdULD.l PUT m THE NEXT ROW ' 
IN ORDER TO CONTINUE THIS SAME PATTERN? ^i^^}) 

Ask the children to explain the pattern* (Each succeeding 
row has 1 more object J « / . * o 

Set up the following patterns of objects t3jid ask similar 
questions ♦ ' ' • ' 

Q> oo.q,, . OQOOO ^ ^ ; ' ^ 

^ (Each successive set has 2 more 'objects J, 

^Nv. -OOOOTOO, 00000,' 0000, 

(Each successiv(9 set has i less object.) 



'[^ .\ooooooo, ooooo;.aoo, . - * ^; 

(Each.su^ccessiye set has 2 less objects.) \ " 

" . ' * - ' ' \ 

You might give more difficult "patterns if the class seems to 
do these easily . For example: ^ 

0, ^000,. do/ 0000, >,ooo, k 

(The pattern Is: increase by 2, decrease by 1 , increase 
by 2, etc.) 

^Activity B ^ 

Place the following sequerrces of numbers' on the chalkboard 
• qne at a time. Ask the children to. complete each se.quence 
as ypu write/ it on the board. Have theni explain the patterns < 

2, 3,. 4, „ "■ ■ 

' / I * 2'i 2, Z; 3 , , , , 

0, 1, A, , ■ ■ . ■ . , 

I o;, 9, 8, l., _ ' ■ „ " < 

• 0' 3, 6, __, . . :, 

^ ' \6, 13, 10, 7, - . 

■ ■ ■ ■ • ' ■, " " , , ' >■ " 

Numbers need not be used exclusively in this activity. 

A, AB-? ABC, '* . ^ - 

- ^X,^,XXX, XXXXX, ^ 

J ' B, 2, __, • , . • ' 

Encourage the children to thinfc of .patterns of their own to 
put on the board for other children to "complete . 

V 



% 



20 



0 



Vyorkaheot».2' 



Complete the patterns. , ^ 

0, 1. 2. 3t. 2, 1, 0, \, 

[. 3. 5. X. / * 

1.0. ?, :5L, . • * 

)» ^» 7, 10, Z£p 

1, 3, 2, 4, 3, 5', 4r<6, *X 
1*. 2. 4. 7,. 11, lh^<^2^ 



Hcive -the childfen turn to Work- 
sheet 2^ This is an. extension . 
of Acti^jilFt^es A and b: fhe pat- 
ferns vary in difficulty.. At the 
.bottom.of the worksjieet, the' 
children can make up a pattern 
of their own* - ' , 



Make up your own pat term 



i. 



- *, 



V* 



Activity C ' 

On "Work sheets 3,4,5,6 and 
7, the students crre to comf^lete/ 
various mathematicaJ sen- ^ 
tence's^ Using the answers as ' 
« th'e names for the dots,, fhe stu- 
^dents connect the dots. Work- 
. sheets 3, 4- and 5 start.at 0 
'and.go on in counting order. 
■ WorksTieet 6 sl:erts at :2-and 
* couats by- 2's^. W<^rksheet'7 
Starts "at 1 and goes by I's. 
' Worksheets ^ 3 5and 4 should be 
' 'done during cl-as^ time^. Work- ' 
sheets^; 6 and J a're /-provided^ ^ 
for .extra practice and/ can b.e 
done during iree/timQ//* • . 



/ 




HbrkSheet 3i 
■U»il\2p, 



Name 



,HrIte the answer for each'-ly;oblenu 
Each-answ^er is a nAme for n dot. . a 
Begin at 0 and connect the'dots'ln ordej: 0,1,2,3... 




^ = 3 - 0 



10 



6 * 5 - 




. (7 



Worksheet 4 
Unit 20 



Name 



Write the ahswr for each pro^>*Iem. * 

Each answer is a name for a dot. \ , 

Begin at 0 and connect the dots In order: 0;i,2,3... 




0^2 = Jl* 



Worksheet j5 
Unit 20 



Na-ne 



The -dog ^an- from, his "house to 7 - 7. 
He^ ran to 9 - then he ran ;to \ \ \* 
Connect' the dots and show his path, 
from. his house to the tree. 




Horksheet 6 
Unit 20 



Name 



Work the^ problente. 

Cnn ycu find "the number pattern? 

Connect the .dots* ^ 



to 10 ::^0 



18. 
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Z7 ^ I - 



* 12 .4^' 



Worksheet 7 

. Uivl^ 20 



Nam 



Each hniwer if a naiit for a dot* 
Begin at t and connect the dots* 




* -f 

































15-2 



5 ^ ^ - dl 
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Lesson 3: JINDING THE AbPITION'AND. SUBTRACTION RULE 



In this lesson the children determine the operation' used in 
going from one number to another. The lesson provides ex- 
perience with the concept of function'and more practice in 
addition and subtraction. / * 



MATERIALS 



- student number lines 

- demonstration number line (optional) 

- Worksheets 8 through 12 



PROCEDURE 



Activity A 



"Kach child should have a number line on his desk. Use a 
demonstration number line or draw a number line (0 to iO) 
on the .chalkboard. Draw an arrow from 2 to 5 on the num- 
' .:;r 4ine . - * 




f-H — ( — \- 



1.2 3 4 5 e ^ 7 



HOW CAN WE GO FROM 2 TO 5? (Move right 3 spaces. ) 

WHAT OPERATION MIGHT THIS MOVE REPRESENT? 
(Addition.):^ ' , ^ ■ . 

Write on the, chalkboard. , / ' fcxj 

'WHAT RULE COULD WE USE FOR B0TH;JR0.BLEMS, 2 -» 5 
and 4 — > 7? (Add 3 to the first number to get the second 
number.) • ' ' 

IF WE USE THIS SAME RULE, HOW WOULD WE COMPLETE 
THE 'FOLLOWING ? 5 |~] , 6 ^ , J < 

Now mark the number line ^as shown below. 




HOW DO WE GO FROM 1 2 TO 8? (Move 4 'Spaces to th.e 
left.) ■ . . ■ ■ .. . ■ 

.WHAT OPERATION MIGHT THIS MOVE REPE5SENT? 
(Subtraction . ) • , . - 

Write 1/2 — 8-' and 10— > 6 on the chalkboard. 

WHAT RULE IS USED TO GET FROM THE FIRST NUMBER TO ' 
THE SECOND IN BOTh' PROBLEMS? (Subtract 4 from the 
first riumber to get the second.) 

✓ 

Ask' the children to use the rule to complete problems sucb 

as 1 3 > Q , 9 — ^ Q , 4 > Q . ' Use as many ex-' - 

amples as you feel are necessary. Allow the children to use 
their desk number lines. to help find the solutions. 

Have the children complete Worksheet 8. They should in- 
dicate wha't the rule is on the line ^below each'group of prob- 
lems. ? 




>^orKSt\eet 9 
Unit 20 



Name 



Use the same rule for each set of problems. 
Complete each chart. 



4 


1 






6 




12 




14 




6 


9 






5 




9 




! 

// 
















16 




/3 




2 








12 




13 




IS 




, 0 


3 






/o 




23 — 








Rule -tS 




Rule . 




9 . 


2 




JO — 


S 




8 _ 




4 




13 


i> 




5 


o 




4 — 




0 






O 










12 — 








12 ~* 


S 


J 


U • 


T 




8 — 








24 


/7 






z 




64 — 








11 * 






20 


/s 




16 ~ 




/z 






Ruin 


Rule 





Activity B-"^ 



Draw this 'Chart on the board: 



3- ^ 


— > 7 


4 ■ 




6 




13, — 




7 — 





Have the children study the pair of numbers in the first rov\^ 
of the chart. !rhe same rule, will be used for-getting each 
number in the second column. Have several children come 
to the.c"halkboard and fill iri the 'missing numerals. . Then ask 
them to identify the rule used in the chart. (+4.) 

Now copy the following chart on your chalkboard: 




Ask the chlldi^en what rule they think was used this time. 
(-5.) ' _ 

Have different children come up and fill in the missing nu- 
merals.. Continuji with other examples similar to these until 
you feel the children are ready to complete Worksheet 9'. -Let 
the children use their number lines to h^lp find the solutions. 



J • 
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Activity C 



Have the^,children look at ^Worksheet 10 • Explain that this . 
worksheet is like a crossword puzzle, but instead of filling 
in 'the boxes with letters, they are to fill in the boxes with 
numerals. Explain that the.same rule- (e.g. , +2) prevails. ' 
throughout an entire row^.or column, ' 



Examples: 



3 


7 


11 


15 



or- 



: 9 



\ 



-2 



-2 



You may have to help^the children with the first puzzle. 
Have them^ complete the remaining puzzles on^the worksheet. 



Worksheets I I and 12 are similar to-Worksheet 10, but be~ 
come increasingly more difficult. They are enrichment ac^ 
tivities and- should^ Be completed during the students* free 
time, * 



Worksheet 10 
ynlt 20 



0 



Name , 



Find the patterns. Fill in the enip^ty boxes. 



10 




1 


? 




3 


6. 






4 




7 




3 15- 7 U 3 
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Worksheet it 
Unit 20 



Nflme 



F^ch line of numbers has Its own pattern. 
Find the patterns and fill in the empty boxes. 





T 






5 






6* I" 


9 






9 


13 


• « \3 





'/O' 



8 

, i 






6 ; 







8 


'5 


z 




18 








4 




n 






1 


6 


// 


16 










15 












7 


0 



8 U 



/7 



to 



19 



20J 



21 



8 


6 




2 






7 


6 








5 


.9 


13 


17 



Worksheet 12 
Unit 20 



Name , 



Find the patterns. Fill- in the empty boxes. 



^ 6 » 



33 



(9 



17 



19 



17 




15 














9 J>v 


















C 1 
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Lesson '4: ^ASSQCIATIONS 

— . ' ^ 

In this lesson the* children are introduced to elementary 
ideas about associations. These concepts will be more 
explicitly developed in later grades. The activities, also 
illustrate that addition and subtraction are inverse "opera- 
tionsrf . " 

MATERIALS • • ^ ^ / ' ' 

— 'Worksheets .13 and 14 
procedure:;" ^ - ^ 

Activity A - . . ^ • 

The purpose of this'^activity is t^e -make the. children aware of 
- the 'associations among objects with which they" are familiar. 
Ask several children to hold up their reading books. Estab- 
lish tlie fact that each student knew which-.book was asso- 
rt ciated with him. (Perhaps his name was on it.). Suggest 
other things that are associated with him, e.g. , his name, 
' his coat, his teacher. Then write^on the chalkboard the 
names of some teachers in the school. ^ Make a list of the 
numbers of the rooms that these teachers. occupy, but do not 
list the room numbers in, the same order as the teachers' 
naifies. Ask the children if the teachers' names are asso- 
ciated With the numbers in any way. You might indicate the 
associations by drawing arrows from the name to the^ proper 
room number. , " ► 



Miss Cook """"^^----...^^ ' ^ 

Miss Carmichaelv^---^''''^''^ ^204 

Mrs. Bass -^"^'""'^ 

Miss Thomas----''''''"'*"'"'^ ^.J^^^^^^^'C^ ' ' ' 
Mrs. Mann*--': 205 



Finally, make a list of several students' first names and a 
random list of their last names. Have the children draw arr 
rows frcSmthe first name to the corresponding last name. 



•1 



summarize this activity by indicating that there are many 
. associations between objects; some -life sociations are ver^\ 
clear arid others are not so bbvious. 

Ac^.ivlty B ' ' 

. . Write the following columns of numerals on the chalkboard. 



9 

•8 
10 
6 



12 

9' 



13 



\ 



Tell the children that we would like to associate the 'num- 
bers in the first column With the numbers in the second 
column. ,Tell them^tha/there are many ways these numbers 
could be associated but we want to consider one special 
association. 



ERIC 



Worksheet 13 
Unit 20 - 



Name , 



What rule takes you from one number- to^ the other? 
Drnw the rest of the arrows. 




3. ^ 



Draw an arrow from the 2 in the 
first column to the 5 in the sec-^ . 
ond cotumn. Tell the children 
that this arrow can tell the rule 
for assQciating the numbers in 
the two columns. . Ask if anyone 
can guess the rule the arrow in- ' 
dicates. If thei^i'need more help, 
draw in the arrow associating the 
6 and the 9; Have volunteers 
draw arrows connecting the rest 
of the. pairs according to the, same 
rule. (Each number is associated 
with a number which is 3 greater.) 

When you think the children under- 
stand this procedure?' hav§ them 
do W6rksheet 13., You may want 
to work the* first 'example on the 
workshee^t with them; 



33 
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Activity C ' • • ~ >■ ' ' 

Draw two parallel number lin^es on the chalkboard. 

• ■ ■' ■ 0 I 2 3 4 5 6 7 8 9 10 I I 12 13 14 

kkkl J I I I I I I I I .1- I- ^ 

• 0 ' 2Nl^VX.6 7 -8 ' 9 10 I I 12 13 14 
. ^- 1 I 1 I I I 1 I. I I I 

Have the children help you draw the arrows that associate ^ 
, the numbers. on the first number line with those numbers that 

are 4 Igirger on the second num^ier line. ^.(The ri^le is "add 
^ 4 to the first number to get the second nUmber.'^)- Ask: - 

DOES SOMEONE KNOW HOW WE COULD SHOW SUB- 
TRACTION OF FOUR WITH THE SAME ARROWS? (Reverse 
the direction of the arrow heads.) • * 



0 I 2 3 4 5 6 7 8.9 I0III2I3I4' 
L L L 1 1 .' I I I I I I .1 i I I 



7 8 9 I0III2I3I4 




PiDint out that to add 4 to a number on the top number line 
we follow the arrow to the bottom number line ( 2 — >6 ). 
To subtract 4 'from a number on the bottom number line we 
follow the arrow to the top number line ( 6 ■ ^ 2 ) . 




5/ 



• 26 



ERIC 




RevieV7 the fact that subtraction is the inverse of addition;. 
It .mighflDe meaningful to say that subtraction "uridoe^" addi^ 
. tioh. ■ Have the children^do Worksheet 1 4*which illustrates . 
that addition and subtraction are inverse operations-. They 
should write the rule -for- each problem on.the line be'low it 
(add ■ 6/ subtract 6 i etc.). ... ' ■• " ' ' ' 



Worksheet 14* 
Unit 20 ' 



Name 



Each group has. a rule, Write the rule. 
Use the rule' to draw more arrows. , * 




Lesson 5: ADDITION AND SUBTRACTIONAS INVERSE .OPE RAHONS 

' Thej^etf^ities in this lesson give the children more ex- 
portence with the idea ^hat addition and ^subtraction are in- 
verse operations*. Ficst the ahildren use a number line; 
.making 'forvfrard and backward moves that undo each other. 
* Then a "machine" is^introduc..ed wljich is used to provide 
further practide with- addition and subtractiorj. 

{ ' ' 

MATERIALS. \- '> 

- Student number lines (pptionalj ' 

~ counters (optional) . " ^ ^ ^ 

Minnebars (optional) " • . '1 

- Worksheets*M5, 16 and 17 * , i- * 

PROCEDURE ^ \. ' ^ • - 

Activity k -i^ ^ . , ' \ ' ^ ' - 

Draw ^a number lin6 oh th^ chalkboard/ Hav6 a child- ase 'it 
to help solve a .series of problems similar to those belw^.^^ 
If your class needs number lines, ^ counters or RTinnebari' to 
help visualize thesa. problems , use them;\ 

• ^ / > 

' , ' Sam had 1 cents* ^ / - , 

^ . ^ _He found 5 cent§. 



He spehiS cents. ^ 
How many cents did he/ have then? 



-I — 1 — r f^^f^^^^^^^^ 



.3. 4 5 -6 7 8 9 JO.., 

Jane picked '5 flowers, .> ;^ 
She'gave^away 5 flowers. * ^ 
How many flowers 'did she have then? 



. Bill had 23 marbles . > 
He- lost 2^ma'rb4es. ^ 
His brother gave him 2 marbles. 
. • Ho.w many m^arbles- did- he ■ have then,? 



<' ' . I I I r 1 I I I 1 1 .1 r I I I 



10 



20 21 22 23 



After one or two problems have been done, discus^. the idea 
that addition and subtraction- undo one another'. ' . 

• y ^ 

Now write the following problems on the board and have the 
children help you complete the aquations. 



8 + 2-2 



Activity. B ' S ' 

Draw the following diagram on the chalkboard. 



jiL_L 



+7 



,1 



'Explain that this is a' picture' of a machine that adds 7 to 
any number put into it. 'Have differdnt^ children come up and, ' 
put a few numbers through the machine,; ^ '• 



+7 



Repeat this procedure with a machine that subtracts ,7 frorn 
any number put intd^t. ' \ ^ - . 



-1 



) ■ ■ . 

Now put the two machines together. ' 



.V. 



+7 



( 



. -T 



Have a volunteer put a number into the first machine and 
follow it through the second rhachine> Ask 'for an explana- . 
tion of the results. (The final number is-'thetsame as the 
number that was puj'into the machine. The second machine 
undoes the work ©f the first machihe J > 

■ : 

Ask for a'vbluat^er to draw another pair of machines whose 
joint .effect is not to change any numbjsr put in it. This^wiip 
probably result in 'an?yther.a,dd- subtract cbm"binaJtion. 




l.il 



3 I 



ERIC 



Lesson 6: PLACF. VALUE ■ ' • /' , *. 

This lesson reviews. the idea of place^value in a baseten 
numeration-system. It provides background for the standard 
algorithms (rules) for additiph and subtraptioii. 

MATERIALS ' ' ' ' . 

V - • ♦ ^ 

- grid on tagboard, 3 sheets per student 

- envelopes for storing grid pi4ces, 1. per child f 
• - abacus 

- numbeb line tapes from, addition slide* rules 
^ Worksheets 18 and 19 

PROCEDURE ' 

Activity A ' ' . 

In Unit 16, Numbers and Measuring , the children rewrote 
- -*threa-=^drgit numerals: SSS* as 3 hundreds + 6 tens + 5 qnes. 
They also lised the name T • T for hundred and T for ten, so 
they got 365 = 3(T • T) + 6T + 5. 

Write a three-digit numeral on the chalkboard and ask the 
students what each digit ih it represents. It might help to 
write the' following sentence on the chalkboard: 

365 = ' hundreds + tens + . ones 



The following chart is also helpful: 





T * T's 


T's 


I's \ 


365 = 


3 


6 


, 5 










482 = 


4 


8 


2 



,.;\. 



\3 , . 

Giv6 the children more three-digi^nuperals . When you feel 
they have had enough practice exjl^hing the value of- each 
digit, ask a student t© use number line tapes to-^how what 
is meant by 365. He. can use several number line tapes and 
attach them to the chalkboard. 



.m 



100 or T'T 



3 T«T 



J 00. or T'X 



I 0.0 or T'T 



6T . 



'5 ones 



Activity B 



Give ea^h child 3 sheets of tagboard on which a |" grid is 
printed, and an envelope in which to store the pieces after 
they have been cut out. (The. children could bring, large 
used envelojjes from home.) Have each student cut a row of 
squares froitva long edge of a grid;' .This strip .should then 
be cut into I'.' squares 

- \ ■ ' ■' ■ 

Ask each child to pface ten of these small square. units side 
by side. ' . . . ■ ■ . 



\ 



Then have th§ children make ten-unit str*ips by^butting an- 
other row from the edge of the grid and cutting off\a ten- 
unit sti-ip. (If a ten-unit strip is placed beside the row of 
ten squares, the equivalence can be checked.) The un- 
marked side of each ten-unit strip can be marked T for ten 
and the other side cah be marked with a I on each |" 
-square. 



I Ask your class how many tens it takes to make a hundp^d. 
If they are un,certain about the answ'er, illustrate a hundred 
on the' board with a 10 x 10 array. Then 'write one hundred . 
in various ways, -e.g. , 100, one hundred, 10 x 10 and T • T. 











T 




















T 




















T 




















T. 




















T 












1 








T 




















T 




















T 




















T 




















T 













Have each child mark a 
10 X lO-uriit square on his 
grid^sheej:. After checking 
his markings with you, -he 
should cut out that piece and 
label it oh one side to show 
that it contains terl.rows of - 
ten square units each. 



The other .side should be marked with a T • T arid 100. 




lo^el, 



.Using the T • T piece as a- model, qach child should cut but 
as manyT* T pieces as possiblkfrom his grid sheets. From 
what remains, he should cut out ^1 the possible T strips. 
The rest of the paper can be cut into unit pieces.. T • T anji- 
T should be. written on the appropriate pieces, . 



, Activity C 

Write a three-digit numeral on the chalkboard. (Keep it un- 
der 600, because each child will have only six T ^ T pieces; 
some may have only five.) Tell the children to^^ their 
grid pieces to represent this number on their desl^. For ex- 
ample: - ' 



T-T 



323 = 



T-T 



— \^ 
3T -T 



T*T 




2T 



34 
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44 



Also show this number with number line'tapes and an abacus . 
Repeat the activity with a few other numbers , e.g. , 25 1 , 18* 
307, and 50. ■ ■ • • • • 

Have the children complete Worksheets 18 and 19. Allov; • 
them to use their 'grid' pieces when they fill out the work- 
sheets. If they have much difficulty with the worksheets, 
they will need more practice before going on to Lesson 7. 

NOTE: Have the children store their grid pieces in their en- ■ 
velopes. They will be ased in Lessons 7 and 8 and 10 through 
i 3 • * . ' 



Uorksheet 18 
Unit 20 



Vame 



Fill in the boxes. 
287 = hundreds 
318 



hundreds 



s 



tens + 
tens + 



502 = 



^ hundred? |o[ tens + 2 



p n n Q 0 o 0 



T.T 



1 1 



1 



hundreds 




3 


tens + 


T.T 




3 


T + 



5T-T * 6T + .3 
2 "r-f ♦ OT + 2 



Worksheet 19 
,lJn^t 20 

Fil 1 ill the boxes. 



Name 



T'T 1 T-T 



T.T 



T.T 



T T T T T 1 1 



^ Imndrcds 


^ S 


(ens 


^ z 


ones 


- HSZ. 


^ T-T 


- f 


T 









T T 1 I 1 1 1 

" - a a c a a 



2 1*1 + 4T 
6 T»T + 3T 

67 =; 



7 = ;i^7 

2 



325 = 3 T*f 



[6]t . g] 



Q hundreds 2* tens + 


ones =5 #25" 




Q T.T * ;5 T 4 





J5 



45 



\ 




Lesson 7: HOW MANY NtJMBE^^ FACTS.DO WE NEED? 

The children add and subtract pairs of numbers that are mul- 
tiples. of ten (e.g.* 30 + 40) and also pairs of numbers 
where one'' number has two digits and the other number has 
one digit (e.g. , 54 + 2) . They will see that because. of the 
place value system, only the basic one-digit number com- 
• binatiohs need to be used to find the answers'. 

' ■ ■ K * , ' ' ' • ■ 

Beginning with this lesson, you will be doing a good deal < 
of work with place value charts. -Depending on the materials 
you have available, you may prefer to i^se the flannel board, 
> the chalkboard / or a combination of the two. You will need 
^'felt numerals .if you use the flannel board exclusively. Use - 
'yarn or* thin felt strips to make the chart divisions on. the 
flannel board. The lessons have been written for using^..both 
the flannel board and the chalkboard/ but you may vary this 
quite easily if you wish. 

MATERIALS \ y ' ' 

- grid pieces ^from Lesson .6) ^ . * 

- flannel board and felt strips (optional) 

- sheets of J 2" x 20" construction pap^r or newsprint 

- masking tap^ * \ 

- Worksheets 20, 21 and 22 

PREPARATION ^ / , . . 

Por this and^future lessons in this section ^ the children will 
also need place.yalue charts of their own. If you want to let 
t'hem''make the charts themselves, give each child a sheet 
of r2" X 20" construction paper er a sheet of newsprint* 
Have them draw a heavy line across the sheet, 5 inches from 
the bottoar, and anotheY heavy line down the middle of the 
sheet, . Putj a sketch on the board for them to follow ♦ 



^ Show the children how"to label the char-ttnce' this: 



T's 


. I's 







Another way to make the place value chart is to use masking 
tape to divide each child's desk top into sections. The 
^ ^children could write the/labels on note cards and tape the 
cards in plac^. 2- " , < " . . 

procedure' . . . _ 

Activity A ^ 

Write the following incomplete sentences on the chalkboard 
and-ask for volunteers to complete them. 

20 = p tens +Q ones. ==Q,T+Q] = []]t ■ 
• . 30 = []tens+[r]'bhes=QT+Q = QT 

2T IS Another way to represent 20. 3t is another 

WAY to represent 30. WHAT IS ANOTHER WAY TO 
REPRESENT 50? (5T.) 



47 



A' 



37 



1 



Write the following on. the chalkboard, 
20 + 30 = 2T 37^-5^:^0 
' WE COULD ALSO WRITE IT THIS WAY: 
20 • 

+ 3l[), (Put this on the chalkboard, also.) 
" . 50 

Work several examples similar to the following on the 
board, 

/ * . ' 4-0 ■ 

40 + 30 = 4T + 3T.= 7T =70 +30 



■ 70 



.Similarly," show that: 



50 20 = 5T ^ ^T = 3T =-30 



50 
20 



30 



Then haVe the children do Worksheet 20, 



Worksheet 20 
.Unit 20 



Name 



Finish e-nch equation." * 

20 * 50 = t^2.] T * g T = 2 T = [to; 



60 + 20 



^ JM) * 10 = 



30 * 50 



CP 



40- 10=.jM T - L/J T 

- 7r 

80 - 30 = 5l9 



31 T =*'r^o 



V ^ A- 



60 
- 50 



30 
» 40 

10 



90 
« 50 



48 



Activity B v 

- T's 



I's 



54 ■ ■» 
Write +_2 on the chalkboard. Make 
two charts, .similar to the one to the 
left, on the flannel board and/or' 
chalkboard 

* « 

Suggest .that the grid pieces from 
Lesson 6 could be used- on the flannel 
board to show this problem." -fjave- 
. V9lunteers represent the numbers with 
the appropriate gri'd pieces. (Put a 
piecG of masking tap^ on- the ba,ck of 
the -grid pieces.) Then have another 
volunteer write in the corresponding 
numbers on the chalkboard chart. 
The rest -of the children can work 
with thei-r own grid pieces atvtheir 
desks. 



54 

±2 

,5S- 



T's-. 



I's 



O '□ 

□ □ 

□ □ 



□ □□□ 
□ □ 



T's 



I's 



5 








5 


6 



flannel board chart 



chalkboard chart 



Point out thatthfe following way of writing the problem^in 
;r-notation is very much like the notation on the chalkboard 
qhart. . ' * - ^ 

5T 4 

n 

' . 5T + 6 56 • , 

Repeat this procedure with several more addition problems. 



49 



Activity C 



Develop subtraction in a way similar to the way addition 
was developed in Activity B. , 



46 
-3 




T's 



I's 





6 

3' 







Complct** the aiUUHoii ihnrt. 



1 

2 
3 
4 
5 
6 
•7 
8" 
9 



1 '2 3 4 o 6 i 7 : 8 9.. 



S ' 1 

\ >7 ~ 4 
7 9 
V 9 10 

\9 /o II 



10 ;// 



/2 



5" 

11 J'Z 

12 15 

13 f 



t ! ! ^ 



13|/^. 



/5- 



/5 
'/6 



"Activity D 

Have the children complete the* 
addition chart on Works he,et^*2 I . 
On the chalkboard write several 
ajidition c6rhbinations of the 
kind that you have alreadgjlcon- 
sidered in this lesson.. 



26 
HQ 
60 ,, 



70- 
+ 20 
90* 



25 
+ 3 
28 



62 
+ 7 
69 



ARE THESE NUMBER COM- 
BINATIOIsfS-ON YOUR ADDI- ' 
TION-CHART ON WORKSHEET 
21? (No.) 

DO YOU- THINK THE CHART 
NEEDS TO BE, MADE LARGER 
TO- SHOW NUMBERS AS BIG 
AS THESE? 



50 



These questions should begin a discussion that leads to 
the foildwing conclusions: Only onerdigit number com- 
binations need to be used to add the. numbers in these prob 
lems . The addition chart does not have to be made larger 
to be helpful with thesfe problems. . • 

Worksheet 22 can now be completed by the children. 

■b 

NOTE: Have the children save their place .value charts ' 
for use in Lessons 8, 10, I I. and 12. 




Lesson' 8'-: ADDITION FACTS Md PLACE' VALU.B- • ' ' ' ' , ; 

' In this lesson, the algorithms (rliles) are developed for add- 
ing and srubtfacting fwo-digit numbers where regrouping is 
riot needed, e.g.", * " ' . . . ' ^ ' ' ' ' . , * 



MATERIALS'- 



:S3 
+ 15 

t 

68 



. .-4.3 

■~1T 



- grid pieces (from Les'son 6) v ' ' 

- student place value cHarts (from Lesson 7)_ 

- blank paper , 

- masking tape - 

- 'Work-s'heets 23 through 26 



at 



PROCEDURE 



Activity A 



Give the children <their grid pieces and'^a sheet pf paper on 
which to Vjecord problems . 



Make. two charts, similar to the one belpw,.-9n;the flanp 
' board and/or chalkboard. Write the problem S3 ^a-the 

j's ' I's - ^ : 



4 



.£xha4kboard . 



53 
+ 15 



Have the children use their grid pieces to show the problem 
on their own place value charts. Ask for a volunteer to put 



42 



ERIC 



grid pieces on^ the* flannel board chdrt wffh masking tdpe and 
to record the correspondinjg nurfibers^ on the chalkboar.d chart.. 

Explain that the charts show the problems clearly but they 
are bothersome tp'rnake. There 'are other ("shorter Ways to 
show the s'ame problem. Put these examples on tKe chalk- 
board: . . . . ' "" 

• " 5T + 3 . 50 + 3 ■ .- 53 ' . ^ /- ' ' 

' + T-+ 5 .' + 10 + 5 " +15 . ' ' . 



,6T + 8 ■ 60 + 8 . 8 

" ... -SO' ' 



-.68 



Be sure that the children understand where .the 8 and- the 6'0 
corne from in the ri-ght-hand version. .X^^ -rn^V w^nt co write, 
it on the board as follows: - " - • ^ ^ 



53- 
+ 15 

' .."^ ■. ' t ■ 
8" 8-3+5 
+ 60 60 x 50 + 10. 



68 



By/que.stioning the class, bring out the fact that'they only" 
iieea to know the single-digit'a'ddition facts to do this addi- 
tion, since the ones 'and tens places are added separately, i 
'It i'g all right for the childten to use any form thpy wish. 

Work the following subtraction problem the "same way you 
wor};ed the ^idditiOn problem, , ' - 

. • • ■ ' ■ 43. " " ' ■ ' 

' • •- 12 ■ 



Tell the .class: * , * ' • 

SINCE SUBTRACTING 12 IS THE SAME AS SUIBTRACTING ' 



I 0 'AND THEN SUBTRACTING 2 , ANOTHER FOftM Of ' 
_ ■ WRITIl^G ^HE PROBLE^}I IS: . 



'If ' 



MT + 3 ' 
- \t - ,2 • 



(Put this on the chalkboard.) 



j^epeat thi'S proceduVe for as many other e^ddition-aiid sub- 
traction problems asVyau feel are necessai7,i> None should 
require regrouping.. Some examples are: 



21 
+ 32 



57\ 
-.24 



'"82 

+ 13. _ 



Activity B 



^ ■ 

' 23 
- 12 



23, 24,, 25 and 26. 



'Have tJie children complete Worksheets' 
-Then have them make up' story problems'to go with' addition 

arid subtraction combinations thait you write on the boardf. . 

None .of the cpmbinatiori's, should require regrouping. . VO" 



»orkslu'<.>( 23 
I'nM 20 



— H- 

t\»miec t| t 



for thtf same mimber. 




3" 

5 


6 
I 


it 


2: 



32 
• 46 



3 


1 


4 


6 


1 




I2]t 






2 


0 


i9 


O 



SnmpU* problem. 



26. 


32 


^ t2 


♦ 56 




% 


30 




38 

* 


?9 



Hotk these problems. 



, 88 

?? 



Vork$he,et 9i ^ 
Unit 20 



T I 3 
1 



• 24 
- 13 



6T * 7 



67 



4T -r 3 -»43 



2Tf-f 



3T ^ 9 
- 2T - 7 



39 



4T ♦ 8, 
3T - 7 



2 



65 
- 23* 



4^2 



,8T > , 2 82 
- 2T - O' -20 



r 



6Z 



5T ^-K^ 2 



52 



3T. 



I . ? 31 



7T ^ 8 
6T - 5 



/rf-3- /-^ 



44 



Worksheet 25 
Unit 20 



Name 




t. There are 76 children in the second f?rade classes 
TJiey are Koinj: to take a field trip to the pond. 
The first bus will. hold 45 children. 
How many will' go on the next bus? 

■ - - V^ . : 

2. There were 37 mallard ducks sittlnt? on 

thv» jwnd when the class arrived. t 
15 ducks riew away. - 
How many were left? -_.^-^.7— 





3. THv children saw 3 nK> t h^7rduc^i<s~"vrnh^^ r- 

* the'lr ramlUes,, * I, ^ ' 

There were 4 duckUncs 'in each family.. 
How many ducklings did the children see? 




Worksheet^26 
Unit 20 



here were 34 mallard ducks on^ the. pond. 
45^ more flew in <it sunset and sat on the pond. *| 
HoW^many ducks were^there aMpKether? \ 



3^ 



87 mallbrds stopped overniRht at the pond. 
At dawn *42 flew nway. 



/ 



How manyUtayed bc^hind? 

3. An hour later 22 more ducks flew away. 
How many ftew away altogether? 



\ 




Lesson 9: WORD' PROBLEMS 



Word pr6bl'e;i1 cards are used in this lesson to provide addi-^ 
tion and'Subtractioii practice. The numbers in the addition 
and subtraction cotnbiiWt^ns have been omitted so the prob- 
lems c^n be varied to provide the type of practice needed 
by the/ children.' Although the cards are first used in this 
lesson / they should be -used during free time or whenever 
you consider them appropriate or necessary during the rest 
of the^ school year. You can make the addition and. sub- 
tracmon combinations increasingly more difficult as the chiH 
dren/ learn- to pope with them. r ' , • 



MATERIAI 



- /decks of word problem cards (printed materials) 
— / spinners and dials (from Section I) 
dice (from Section I) 




rs''"(optional) 
addition slide rules (optional) 



PROCEDURE 



Each deck of cards contains 24 word problems from which 
the numbers have been omitted. The children supply the re-^ 
quired numbers and solve the problems., S,ome possible ways' 
to generate numbers are suggested below, but also use ways 
the childrv^n might devise.-.' 

I .y Each child prepares about twenty slips of paper or count- 
/ ers by marking each one with a numeral from I to JO. 
(Later, larger numbers. can be use*.) These a<e placed 
in a box and mixed. Then the numbers' for a particular 
proBlem are selected by dravying two of the markeoineces. 

Iylak*e up lists of numeral pairs'. This way you can.coiitrol 
the combinatidns and provide numerals appropriate to ^ 
the skiils of different pairs of children.. The numbers for 
a problem are taken in sequence from one of these lists. 
If a subtra^ction' problem is being considered, help the 
children see that it is necessary to order the numeral pairs 

5(] 



so that the lesser number is subtracted from the greater 
number. This necessity is illustrated by the problem 
below. 



^^J^^^^'Twren baked 
for a' t>arty. If . 



cupcakes 



were eaten, 



how many were left? 



Use the game spinners from Game 3 in Section I and mark 
them with appropriate numbers. Each child in> a pair spins 
once to obtain the two numerals for a problem. 



Throw a pair of dice to obtain the numerals, 
the positive dice from Game I in Section I . 



Use two of 



The class may separate into partners to use the cards. Each 
pair of partners gets a set of card sheets. Have the children 
cut each sheet into four cards. They choose a word problem 
card and obtain, two numbers for it. Each partner writes a 
"corrfplB^t^eqmtlo^^^^ the' problem and compare^ xC with 
his partner's result.^IS^hii-ebars.,^,cpunters , or addition slide 
rules may be. used to illustrate a probTenrr 

You may wish to spot check the results as the childrenpl,^ ^ 
with the cards , or rerhaps pairs of children can compare re-^ 
suits, and check those that differ. - 



Lesson 10: ESTIMAWG SUMS 



This lesson introduces the idea of approximating a sum to 
check whether or not an answer to an addition problem is 
reasonable. More addition and subtraction practice is also 
provided. 

It is often helpful to be able to make an estimate that will 
show whether the calculated answer to a problem is rea- 
sonable . For example, is the answer below reasonable? 

78 + 85 = 1513 

No, because the sum should be somewhere between 150 
and 170. To show this we can sandwich the addends be- 
• tween the nearest tens, - .~ 

70 <- 78 < 80 
•80 < 85 < 90 

"---^4Re member that 70. < 78 < 80 can be read as "70 as less than 
78 and-ZS is less than 80," or "78 is between 70 and 80,") " 
Then we can add the upper estimates' of each of the addends . 
to get the Xipper^estimate of the sum, and we can add the 
' lower estimates .^f the addends to get the lower estimates of 
the sum, \ ^ 

70 + 80 < 78 "f 85 < 80 + 90 

^ In the lower estimate (70 + 80) each addend is less than the 
addends of the original sum (78 + 85), In the upper estimate 
(80 + 90) each addend is more than the addends of the original 
sum. So we have estimated the sum 78 + 85 by sandwiching 
' it between twp other sy.ms that are easier to compute. We ' 
have found that the sum lie.s between 150 and 170. 

150 < 78 +• 85 < 170 • . 

This is the idea that will be presented to the children in this 
lesson. If some child asks about using this method for .es-- 
timating differences, explain only that it is much more diffi- 
cult and we won't be doing it in second grade. 

Do 



MATERIALS 



'PROCEDURE 



Activity A 



— grid pieces (from Lesson 6) 

— student place-'value charts (from Lesson 7) 

— flannelbo^ar.d and felt numerals (optional) ' 

— masking tape 

— Worksheets 27 through 30 
-I' ■ • 



If you have felt numerals you may prefer to usej..the flannel 
board for this activity, otherwise use masking tape to putl 
three T- pieces and two l^pieces on the chalkboard. Havel 
a student write Ihe corresponding humeral underneath. 1 



□ D. 



32 



WHAT NtTMBER WILL BE SHOWN IF THE TWO I -PIECES • 
ARE REMOVED? (30.) 

• * 

Write this to the left of the 32 and use three T-pieces.to 
s how it . 



- WHAT NUMBER WILL BE SHOWN IFTFJLX^\{©-Kfi-BC:BS''™' 
ARE EXCHANGJDJiDJi:pN«-1-d^MciE? (40.) 

Write the numeral and useVthe grid pieces to show this^to 
the right of the .32. . 



Directly" ben%eth the 30 and the 40, write 3T and 4T. Tell 
the children: 



30 IS LESS THAN 32, BUT CLQSE TO IT. 3T IS THE 
.Cn.OSEST-J^4iOLE-NJy^M&&R-ei^^^^ 32'. 40 

IS GREATER THAN 32 BUT CLOSE- TO IT. 4T IS THE 
CLOSEST -.WHQLE NUMBER OF T's GREATER THAN 32. 
WE CALL 30 THE LOWER ESTIMATE OF 32 AND 40 THE 
UPPER ESTIMATE OF 32. ^ \ . . - ' 



Have a Child put in the inequality .signs (<) showing-the or- 
'dering: 30 < 32 < 40. .Have another child sketch the appro 
'pfiate section of the number line. 



30 



32 



40 



Repeat this p'^rt of the lesson using t~pieces and l-piece 
on J:he board as, often as you feei is needed before having 
the class complete Worksheet 27. 



I'll it 20 



Vame 



Complete the f^ilUwioir problems. 
The rirst one has been done for you. 



Lower 
est imate 



UjH>er Lower 
es tinvi te est imate 



Upi>e r 
est imate 



50 5f> < 60 



< 42 < SC : 



70 < 



Zo < 21 < 30 



0 < r> < lO 



30 < ^ < Ho 



10 < < 



ZO < < 3>c 



•3t? < 39 < 



< 51 < Go 



/O < '6 < 20 



e.o < »9 < 7o 



GO 



Activity B 
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Use the grid pieces and masking tape to show an addition 
■problem such as 32 on the chalkboard. The children may 
+ 1.3 

follow the demonstration by manipulating their grid pieces 
on their place value. charts. 

• ■ . T's , I's . 



■ 32 
+ 13 



□o 



□□□ 



QOOOb' 



Next sk-et-eh-ehar-t-s-on the chalkboard showing the addends 
sandwiched between the nearest tens. Pqint out that -in the 
left-hand chart the I ^pieces have been- removed, "so the ad,T - 
dends are less than 32 and' 13; however / in the right-hand" 
chart, the I -pieces "have been exchanged for T-pieces, so 
the addends are greater than 32 and 13. The sums on the • 
left should be less' than, and the sums on thg right should 
be'greater than 32 + 13. ■. ' .. 

Have a volunteer write Mhe sums, underneath the charts. Now 
the children can look at the. three sums and see if the- answer 
they got for the middle" one is feasonabl^e. 



T's 



T's 



I's 



□ D 



QQD 



□ □□□□ 



T'S ■ ■ I's 



.30 
+ 10 
40 



- 3.2. 
+ 13 
45 



40 
1+20 
60 



61 



51 r 



After as many demonstratibns..similar to the above as you feel 
are necessary, show how an estimate can be made without 
the charts. For example: 



50 
70 



< 



54 
+ 21 




We expect the sum 54 + 21 to be. between 70 ^nd §0. 
a child do the computation. \ 



Have. 



The*children can practice making estimates by working in . 
groups of three. One child can rouiid off the addends to the 
next lowest ten, another child can round off the addends fo 
the next highest ten , and the third childlcan compute the 
original sum.- Then Worksheet 28 can be^ used both for prac- 
.tice and evaluatj^on". ' '\ - . " ; 



Worksheet 28 
Utilt 20 



tower 
est Imate 



Name 



The sum 



Upper V 
est Imnte. ^ 



6c 


< 


67 


< 


70 


+ 'to 


< 


+ 42 






7o 


< 




<• 


9^ 








22 


< 






< 


+ 47 


< 






< 


^7 








So 


< 


51 


< 


6)0 




< 


* 23 


< 




7o 


< 


7^ 


< 


9q 



62 



Worksheets 29 and 30 provide more practice in adding and 
subtracting without regrouping. They also gi\/e a short re- 
' view- of rotational symmetry, which was taught in Units 7 
and 14. If any of your class are not familiar with this sym- 
metry concept, "tell them that a rotationally .symmetric pat- 
tern is one thjt looks exactly the same after it has been" 
rotated part (jrf a whole turn. The pattern on Worksheet 29 * 
will be symmetric when the children color it correctly, but 
the one on Worksheet 30 will not. 



Worksheet 29 

Unit 20 Name - _ - - 

1)0 the ntldition And subtraction problems. 
•Th^n color the pattern uslna this code: 



11 = blue 16 = urceri ' 

20 = red 27 = yellow 

IXies the pattern show rotational symmetry'? S 




UorksHeet 30, 

Unit 20 Name 



Do the addition and subtraction problems. 
Then color the pattern orsini: Xhis code: 

35 = "red ' 10 = blue 73 = «reen 




6S 



53. 
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Lesson l U ADDITION WITH REGRQUPING 

In this lesson the algorithm is developed for addition where 
regrpuping is required. The childri-n had some experience . 
with regrouping on the abacus in Unit 16. Here the grid . 
pieces"frjOm^tesson^6~are~Tr5'ed''f(:)r a concrete representation 
of the regrouping process. The children learn several ways 
to record what ^hey have done, each method briefer than the 
^ previous one. The briefest of these is the standard verti- 
cal" method: - » ^ 

1 

\ ^ U 

' ' ' :+l9 



33 



It is not isxpected that' all the children will learn the more 
condensed forms. Your class will no doubt include children 
who will continue to use grid pieces or the abacus, as well 
as those who will learn to think through the steps quickly 
and write the barest minimum on paper. 

MATERIALS / ^ ' - ■ ^ 

.- .flanne,l board and felt numerals (optional) 
' - .masking tape ^ 

— for each child 

- grid pieces (from Lesson 6) ^ ^ 

- place value chart (from Lesson 7) 

' - blank" paper ^ 

S\ ' 

- addition slide rule 

- abacus '(optional) 

~ Worksheets 31 through 35 _ ^ 



6 



■ 54 



« \ 



PROCEDURE 
Activity A 



Each child-should have hi s,^l- pieces andVr-piec.es 'fram"' 
Lesson 6, his place value chart f com Les^oiT?^ and paper 
for recording problems^- Mak^ two charts ,\like' the one be- 
low,,. on- the "chalkboard and/or flannel boards ' (Make the 
upper boxes at least 15 inches tall to allow enough room 
for three rows of grid pieces.) Write the problem 27 on 
the chalkboard.- • \ +5 



T's 



i's 



\ 27 
+ .6' 



Ask one c.hild to show this problem onr the first chart, using \ 
■ his grid pieces and masking tape. The other children should \ 
' show the problem on their individual cHarts. The result \ 

should be similar to the first chart below. ' ^ 

Then ask another child to record the;number of Members of 
each set in the second chart. Suggest that he write the'first 
j-ow of numerals near the middle of the upper box. 



r's 



I's 



27 

+ 6 









1 — 

□ □Q 

.Q □ a * 

Q 

□ □ □ 








ana 








□ □□ 
















□ □□□ 







T's 



I's 



z . 


7 


^2 . 


/3 
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Call atte 
first chaiit 



tion to the 13 pieces in the'ones cbluirin of the 



SHOULD WE HAVE SO MANY ! -PIECES IN THE ONES 
COLuivlN? (NoJ . \ ' 



:AN we do with J\L'L these. i ^PIECES?- -(^racie 
pieces for a lO-pieceJ 




WHAT 
ten I- 



Have the child who worked with the pieces make thiS'e:<^ . 
change. Ask the class, where we should put the lO-piece. 
(In the tens coiumri, ) -Suggest that it is easier to keep 
track of v\'hich pieces represent the original sum and which ^ 
pieces cape from an exchange if that piece is putrabove 
the others. (See diagram belo^A^.) Then call attention to the 
second 

SHOUiId we have tens in the ones COLUEN? (No. ) " 



S ANOTHER NAME FOR- 1 3? (T +-3.) 



WHAT 



WHEN ]iVE TRADE TEN ONES FOR A TfM, WHAT DO WE 
HAVE LEFT IN TH&ONES COLUMN? ^(3:.) ^ . ; 

Suggest that it will bq least confusing if the numeral repre- 
senting the ten that was traded for ten ones is written above 
the other njumerals that represent the problem. 



NOW HOW MANY' TENS DO WE HAVE, IN THE TENS 
COLUMN? --(3.) - ;,- 

Now the .charts should look like' this: 

T^<? ' Ms 



27 
+ 6 



a a D 
a a D 
a 



D 

a. a a 



□ ao 



"A • 












\ 


\ 


' 1 • 

z 

t 


7-. 











6i 



A 

\ 



Have the children do the same problem on their addition 
sl|deirules and note that they get the same answer; Go, 
through this same procedure using several examples. Have 
the children work both, with grid pieces and with numerals. 
. Some children may need rfiuch practice at this stage, while 
others will be ready to go on to shorter methods of recor?l- ' 
ing the process. . 



* c 



Activity.B 



Repeat Activity A with two-digit numerals for both addends. 
Use these forms of recording your procedure* 



T's . 



Ms 



.^18 
+25 



1 1 



Q □ Q Q 



VP □ Q Q qj 



a a a. 



The charts should finally look: like' this: 
^ T's • 'ms 



+ 25 



V 



□ □□□ 

□ baa 



aaaaa 



□ □□ 



T's 





) 

• 


4 


8 


•3 


(!)3 


T's 


!'s.. 


T 


« 


< 


■5 ■ 




■A ■ ■ 
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Suggest that the same problem can be recorded without" 
bothering witVi the charts. Keep the charts on the board i 
.while you do the problem^as shown below. ♦ 

:.I8 ■= IT + 8 . . \ 

•»:25 .= • 2T + 5". . ■ 

3T + 13 = ^3T + (T + 3) = (3T + T) + 3 = 4T + 3 = 43 



The children should find it easy to relate this form of notar 
y tion to the work th3y have been doing with the charts ♦ 

When you feel that they are ready , hav^them do Work- * 
. sheet 3L 



Horksheet 31 
Unit 20 Name. 

V^ork each problem.- 



^ CO 



♦ I 



M 
II 


1 




N 




«» > 


■f 


I 
























f 






2 






u 










♦ 














































^ i 






CO 

' i. 










.2 SI 






4 1 


V 



in ^ I 



ii 

u 

t 



■ II 



0^ 



Q 
it- 

"it 



1- 



® 



ctivity Cq 



Show tb^e mone condensed! forms of recording addition tp 
the children, developing them step'^by step. Do not go on 
from one form tto the next until the children begin to under^ 
.stand the earlier one, hut do not^expect prbficienfcy at this 

V! ■ ■ . >8 ' ■ • 



0 



CAN WE TAKE SEVEN I -PIECES AWAY FROM SIX 



-^^Ask how the problem might be solved. If no one suggests 



WHAT DID WE DO "W-H^EN., WE WERE ADDING AND WE 
imp MORE THAN NINE-PIEC^ES LN THE ONES PLACE? 
(We exchanged ten I -pieces for aTl3-pigce^ --^ 

CAN WE EXCHANGE A lO-PIECE FOR TEN I -PIECES^--^.^ 
HOW WILL OUR CHART LOOK? 



Have p child make the. exchange , 
T'? I's 



46 
-27 



1 



.^•"J O Tl' »T. C 
O IJ O O O 

aoQoa 

G 



a o o 
a □ □ □ 



Then .write out: 

46 = 4T + 6 = 3T + 16 
' - ♦ 

Now the chart showing numerals can be filled in, and the 
subtraction can be completed. 



T's 



T's 



Ms 



46 
-27 



□ □ □ □ a 
a □ □ □ D 
a aa o a 
a ' 



a □ □ □ 
a □ p 



□ oao □ 
ao OD 





1 


I- 


1 



to understand the basic process rather than to memorize 
mechanical procedures. Second, there w^ill be tiiiies when 
the children will find left-to-right addition especially use- 
ful. For example, when they learn to work with multi-digit 
numbers, they can get a quick estimate of a sunii by adding 
only the numerals with corresponding place value at the ex- 
treme left, (In adding 8,330/41 I and 7,138,4^9, a good es- 
timate of the sum can be .obtained by adding 8/million and 
7 million, ) 



Iv^xt write the foll9wing form on the boara: 



Form 



1 
18 

4- 25 



Form 3 is a furt^her conderf'^^on of Forai 2, but it can only 
be used with aMing from riglrHo;^ left— that is, the ones , 
column must b<i added first, and th'oq, the tens column-;""' 



Worksheets 32 



digit numbers with re 



, 33, and 34 provide^rB0tTce>m adding two- 



nldj^en may cooose^ to use 
^ , :jharts, or an abacus. The problems are pre- 

sented in Forni 2 notation. Help tho^e who prefer to use 
the longer form (Form I) to relate it to the condensed form 
used on the worksheets. For example, a child who looks at 
\4 3 



the problem 



!8 



may prefer to use the longer form. He 



might write on scratch paper: 

43 4T 4- 3 / 

m - 2T 8 ■ 



^ 6T 4- I I ; 
\ Then he can transfcAhis results fo Form 2, as follows; 



43 

4-28 

~60 



4 3 
4- 28 

I I 

60 



Finally he can get his answer by adding 60 + I 1 in the verti- 
cal form. This should help him make the transition to using 
the more condensed notation. ^ 



Worksheet 35pi:ovtde^ a review of estimating sums. The 
children n)oy use any [method of ^ition that they prefer. 

-MOTE: Have the children save their place value charts for 
Lesson 12. 



»orksHcet 32 
Unit 20 



Name 



itdd'lo fdid (he answers. 




39 
12 



48 
> 23 

// 

7/ 



18 

I & 



Worksheet 33 

In It 20 Namo 
Add to fiml the ai»«iWors. 



f37 

16 J 



-73 



32 
48 

So 



69 
29 



9^ 



52 
' 3S 

'So 

10 



Worksheet 34 ^ ^ . l^-I^ " 

till I 20 Same ^— r-""^ . 


L....-*-— " — ^^---^^ 

— 'T(J(1 to fiml t*he .mN^^ers . 








15 


• 18 




' /z 


3 4 




45 


64 


* 35 


- 27. . 


fa 


11 




9/ 




Kstinuitc your ansN*er bdore you add. 
Then work the problem. 
Is your ans>*er close? 



Lower 
est imnte 



Upper, 
est irwte 



Uo\*er 
est I twite 



Upper 
es t Imate 



60 < 67 < 70 » 
^ 10 < +12 < t 20 

7o k19 < 9o ■ 


/n^ < ^ J6 < 2.0 


7d < '72 < •go 
/o i < zo 


LfO't < So 
2,0 < ^ " < 3 o 

< 6? < so 


10 '18 c zo 


ZO< ^22 4 3^ 


60< h2.< -76 





r 



-f:u^n U: SUin'RACTION WITH REGROUPING" 



In this lesson the algorithm for subtracting wit4^;:<3grou.piiTi.g"-^ 
IS developed. The gnd^i3ig^6^.:#o«r^or6"Vre-^^ 

MATERIALS 



- flannel board and felt numerals (optional) 

- masking tape 



for each child ~>tx#>:*''*'*"*"'' 



- grid piece.s^^(|{:©xn lesson 6) 

- ^^^Ija^^falu'^ chart (from Lesson 7 
• — blank papar 

- addition slide rule 

- abacus (optional) 

- Worksheets 36, 3 7 and 3 8 

PROCEDURE 



Put a subtraction problem and charts simflar to the ones be- 
low on the chalkboard .od/or flannel board. Use the I- 
pieces and lO-pieces to demonstrate the proj^tem. The chil- 
dren should follow the demonstration by manipulating their^ 
grid pieces on their place \ralu'G^charts , 

/ 



\ 



16 
-27 



r:] a □ □ q 

Q 



□ □D 
a Q □ Q 



i 'S 

2 


1 

7 
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CAN WE TAKE SEVEN I -PIECES AWAY FROM SIX 
TTTE Lrg S'^ (IC u.) 

Ask how the problem might be solved. If no one suggests 
itT~^s4i:^ 

WHAT DID WE DO'W-HEN, WE WERE ADDING AND WE 
HAD MORE THAN NINE PIECES IN THE ONES PLACE? 
(We exchanged ten I -pieces for a TO-piece.) 

CAN WE EXCHANGE A lO-PIECE FOR TEN I -PIECES'?- 
HOW WILL OUR CHART LOOK? 



Have fi child make the. exchange , 
T'~ I's 



46 

27 



i 



O O O 1 

□ □ o □ a 

a 



□ DO 

□ a o D 



Then write out: 



46 = 4T + 6 = 3T + 16 

Now the chart showing numerals can be filled in, and the 
r>ubtraction can be completed. 



T's 



T's 



's 



46 
•27 



a □ □ □ □ 

□ □ □ □ D 

□ cyo □ a 



□ ODD 
nag 



□ □QD D 

□ Dan 



I 


7 


1 

I 


1 



■ nay.n -bn rl^ TM^do the same problenfi on their addition 
^ jnd-net- -t^'-'* ^^^'^y "p*-- the same answer. 



Take enough- time here to be sure that the childran under- 
stand that numbers can- be represented in many ways . Prob- 
lems of the following type should be presented. 



-'37 = 3 tens + 7 ones = 



tens + 1 7 (3nes 

-25 = .2 tens +• 5 ones \= I ten. + . .ones. 



The first part of Worksheet 36 should be worked .now if the 
children seem ready- for it. 




Worksheet 36 
MJait 20 

Fill in" the boxes. 
T 



' Name 



49 



3 T + 



63 




ise'your plec'cs-an</ your place value chart. 



T's 1 

V 2 ! U 



1^ 


6l 






6 







1 



9 



2 . 


4 
3 


/ 


/ 



.83 
- 6.8 ^ 



When the childkn ha^e worked several problems using the 
ci^arts, show them wai^s the procedure can be recorded with- 
outNthe" charts.. The following forms are suggested. Don t 
urgeS child to use the more concise form-until he is at ease ■ 
with t!io preceding ones. It is not expected that allthe-chil- 
di\en wil^ be able to master Form 3. • 



EMC 



X. 



7;t 
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Remind the children' that subtracting 27 is the. same as sub- 
■tra^mr^rSt-OT^i-ttTCm-^t^ 

the subtraction problem as - - 7 . \ — 



Form I: 



Form 3: 



46 ■ _ 4T + .6 _ 3T + -16 

-27 " - ■ -2T - 7 " .-2T - 7 

. ■ ' - ; 
Form 2: . x 



T + 9 = 19 



46 - _ ' 40 + ,6 _ 30+16 

-27 ' ' - 20 - 7 - 20- -■ 7, 



■ "10 + ' 9 = 19 



a. - 

3 ■/6 46 



/6 



Xhe children should now finish Worksheet 36 and do Work- 
" Sheets 37 and 38. Worksheet 38 review sjlxe:im?,f4;s^re- 
Jation of addition a nd subtracti oru..,-.M6st children will needL 
extra paper to complete, the problems and "some may wish to 
use an abacus , place value charfr and grid pieges , of . . 
Minnebars. 



Worksheet 37 

I'M it 20 . Naiw 



Finish, these problems. 



Snmpic 

f 



4^ 
-to- 



4T 



3T 



■■T" ^ " 



i2 • 



- T 



2T 



r 24 



94 
39 



9T 
3T 



8T -[/j5tJ 
-3T 



47 



- 4T 



50 
38 



3T ■ 8 ^(UT -{H 



Worksheet 38 
Unit 20 



Name 



Put "each numbe'i LjAcoMXhJhe iPachines4-36 ,-20^,-727^18- 









- 14 

- n 





















15 



15 



In 


Out 


^ .36 




23 


r - 


72 \ 




^18 






In 


Out 




b3 


^ 23 


S:o 


72 




18 





In 


Middle 


Out 


36 


Zl 




23 




23 


72 






18 
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Lesson 13: POWERS OF TEN; ADDING THREE "DlGiT NUMBERS 
^ — ^ — _ - — -■ e- 

The children are introduced to the notation of T^, t' ,'and' 
-— T?-foTTonTeT"teTrraTrdT5n'e"hTlnai^ 
digit numbers using the^rocedure devel o ped i n Lesson M . 



MATERIALS ^ ■ • 

'i 

. — grid pieces "(frqni Lesson 6) 

- abacus 

- labels or tape for abacus 

- Worksheets ,39 through 42 



PROCEDURE- 

Activity A 

On the chalkboai:cL.dr^.w--4ira 
pieces 

■ -m 



jr.. 




Write the following table on the board and have the children 
fill it in. ' . , 



^^^^ ones = 


1 ten 




^ ■ 1 = 


1 T 


i, 

".tens - 


1 hundred 




. T = 


1 T • T 













Explain to the class that because it takes t (or ten), I -pieces 
to make a lO-piece and it takes T (or ten) l>0-pieces to " ' 
make^a lOO-piece, we say we are "grouping by- tens." ^ 

DuJi^^JthaJonowing-discu-ssion^^^^ that you 

dre^w earlier. ' - ' 

-\ • ' . • ■ ■ • 

WHEN WE GROUP TEN l-PIECES WE GET A lO-PIECE. 
. WE- CAN CALL THIS PIECE t' . THE T TELLS US THAT WE 

Are grouping by tens , and the i tells us that we 
iJave grouped by ten just. once. ~ 

\ - . - , • 

NOW SUPPOSE WE group TEN T - PIECES. (Ten tens .r"- ' 
WHAT CAN WE" CALL- THAT? (T^.) . 

THE,T. TELLS US THAT WE ..ARE GROUPING BY TENS, AND 
THE 2 TELLS US THAT THE PROCESS OF GROUPING BY 
/TENS HAS BEEN DONE TWICE. • , 

WHEN WE ARE GROUPING THIS WAY, WHAT CAN WE 
CALL A I -PIECE?- LET US WRITE DOWN A T TO TELL 
US THAT WE ARE GROUPING BY TENS. 

NOWj^HOW MANY TIMES HAVE WE GROUPED BY TENS? 
(None.). ^ 

WHAT CAN 'WE WRITE TO TELL US THAT? (T°."*) . ^ 

Eachvchild should write T°,. t' and T^ on all the pieces in 

2 

his set. Call attention to the fact that T , T • T, and 100 
are all names for the same riUnilSerT " - 

By the same prodedure, other poweirs of T such as T , T , J , 
^et^v.c.an be ex{51ained. Do this only if the class expresses' 
interest. 

Explain to the chfldren how to read T notation: ' 

"T to the zero power." . * " * 

"T to the first power." 
"T. to tha second power/" etc. 



i 

■ 1 U 



0 

T is 

t' is' 

'? is 



However^ ;^'e sbmetimes say it a shorter way: 

^' T° IS -^T to the zero/' . ' ' \ 

T is "T to therone." 

2 ' ' ' • f 

T is : "T to the two," etc. " ' 

' ' ' \ ' . ^ . 2 ' - 

When the children study the T diagram they should find it 

i ^ 2 * 
easy to understand why T is* commonly called "T squared. 



Activity .B 



■ 0 I 2 

Label an abacus wifh the powers T , T , T , and*^ higher if 
you desire. Also label the places^!', 10, 100, etc* 




T 

1-000 io:o 



0,2 ^1 
T T 



I 



t 



Cunnpct all the names for the snmo numbers. 



hundred 



FliUsh these problems. 



100 = 



/O 



200 = 2o 



tens 
tens 



30 ==[3Jt 

"40-=U|t 



300 = 350 tens 



60 



\ 

70 \ 



,365 
7a2 
912 

' 695 



2 . I 

300 *60<-5 = 3T* 6T* 



. @^ tO.(2]=[?lT^^(7|T^|^ 

= GOO ^^^12^16]'^^ "0^* *S 



Show a number on the abacus 
and have the children >yrite on 
the chal^Doard the nufneral in 
the following form. 

345 = 300 + 40 + 5 

^ 3T^' + 4t' + 5T° 

Repeat this with different nu- 
merals until ypu feel that the 
children are ready t-o complete 
Worksheet 39. . 



1 . 



Activity ,C. 



^ . Flit 'th^ .following -problem on ,the board and have the children 



/ 



* guide you in solving it.^ilcourage them to use their. T^; t' 
and T pi'eces if. they wish. ' ', 



.324 
+ 538 



3 

S' ' 













Alscj recprd it th'is. way: " ■ . . • ■ 

3>4 =.^.'3-00 + 20 + 4 =■ 3T^ 7- 2t'- + .-41° . 
+ 538 = + ~500~~+~~30^-a 



2 w 'I .■ 0 
.+ 5T ., + 3p -. + 8T 



800 + 50+12 . 



8T^ +■' sir' + I2T°-' 



Ask the .children if they should haye so many ones in frhe ones 
place. ,Have them guide. you throu-gh the regrobpi'ng, and un- 
der the previous answers write the following: 



■800. + 60 + 2 = p62 = 8T^ + ^' 1+ 2T° 

Some children will be.^ready to record their problems in the .■■ 
s-horter forms: 



■ 324 
+ 53^ 

iT 

! SO 
800 

~8|T 



324 
+ 538' 

800 
, ■ 50 

..I '2 

~G6l' 



1 / 
^.324 

. +538'* 



• 862 



.6.1 



•CaU 20 
t'lijd ih** sums J 

321 
^ 143 ^ 



St f 

292 



Name 



♦ 132 



349 
S6(o 



, 347 
t 428 

775 * 



/ 

162 
» 71 ' 

253 



/ 

542 
» 419 
?6/ 



Give as much group practice as 
necessary with thre^-digit addition. 
Be siife to include regrouping in the 
ones and tens .plade* Then hqve 
the children dp Worksheet 40. «^ 

Discuss three-digit subtraction 
probiems« in a similar way. Be sure ' 
that. you do enough demonstration 
problems ^at the class 'has no dif- 
"'ficulty fqllowing the procedure, ^ 
though not all the children^imay be ^ 
dble to do it independently^ Then 
' have tlVe children -fill »out Work- ^ 
' sheet 4 L . • , 

Have the children do vJorksheet 42; 
which gives practice, itt tKe addi- 
tion and subtraction of three-digit 
^nuriibers. " They may use\any de- 
;sir^d'fQ?m^o recor| the operations. ^ 



.Wppkshoot 41 * . 

lalt 20 ' / . Natno 

♦ - 



I . . 647 



HZt 



- 81 



Z7% 



3t^ • 
«*219 



' 193 

3/ 



Jy9 



I3f. 



4 



Worksheet '42 



Name" 




The scliool I ibr;ir.v has 532 hooks . 
2i8 Im)oKs were taken out,. 
How maiw books are loft*' 



3 



2. . A squirrel hid acorns tii one tree, 
jle hid 61 acorns la ano.tlier tree. 
Ho\ nwi^VV acornJiMlId he hide In both trees? 



7/.? 





Tom 1)1 eked 222 hlii^herVles . 
rrc<T picked 228 hlueberrte»». 
how many did the tv*o hoys pick? 




8 




•PURPOSE 



- To provide a meai^ingful context for the pracfloe" of add]\ 
tiori and subtraction * - ^ a 



To {continue developingihe' techh^^ ormeasurement^; 
in this case working i^i^ir^frtpW-akui:€^-:y4n and " 

humidity. 



- /■ 

To present methods o|' collecting and ori.anizing. weather 
data. / \ ' ^ ~ 



\ 



4^" 



To -ridke the children aware of how temperature.- wind- x \./-fif 
speecj, and humidity vaiy over a period of tijne,?^ ~ '■■^^ 



COMMENTARY 



In this section the children learn to read^^tjiermorrietk^^g^ugg,'^ 
fhe speed of wind and determine relative humidity .j ^ -Xheylrige'v V 
simple instruments to make these measur>rrre1its\H'-. J ^j!'"^' 



The information gathered by the children and thatyuppli^d-by ' ■ ■ 

the Student Manual is neoH t-n r^r-aofi/-.)^^>i^, _..i-x.; '^j'^,^;^" 



^the Student, Manual is used to practice addition; and sxibtrAct-ioB 
'The development of these computati6na\ski^ls^is th>e main ^ - 
objective of this unit. The weathmr station sen!'es a\s,,an in-^teft 
esting device for improving the chil^-s, ski^Kin-wor^cing^vvrth-^,^'-- 



\ 




larger numbers. The cliildren will keep""dai^y\wea?hir:racords 
of their observations." They should keep-the>&>^oords\for 
least two weeks and may ^A^h-to^<Mitina^_re^^^ - ° 

longer period of time. , ~~ >^ ~'~~"'- ' ""^ ~ 

Lysson |4_.provides an introdjiction to WeatheV\erminolb^^,i^fc^^^ - 
ly&ving the children clds^ify^^^^^sch^tiv^-woras'vabqut thXwe'^thei: 
\ into sets. Lessons 15 acid^ 16 ~f!^:us on the^.u^^^Hhe tlSr,moW- 
Vter. In Lesson .17 the chiiateo^ar^^^ght .-ys''Qf|^^ 
the speed of the wind. HrsV^tfi^up^their o^^ . 
d/ smoke drift,^ flag extension /ltr:ee Aipve~TTie,nt , etc/ ^itsiiia'ke: . 
rd^Ch approximations\f the win'^ speedy/ ThW^pproxiSations n \ ~~ 
-^^^V®^^"®^ "^^^^ ^H^-"^ us;e.,an:,aneinome^r. (an - 



M<^-uh-ter)^,, 




\ 



In, Lesson 18, the children learn abouf-moistarfe in\tie .air. 



*#• 



83 



\ 




,3-^g-ayg:n:4-: -^ESeRIBrNe-: WEATIiER 



" " ■ " The^chi-ldren- compile a\l(st-ol,words t,hey can use to d^-^"" 
\ - - ' ■--ffcribe.the.v/eafh^r... -ThesX words are clas5-iired"into 
\ three sets: woxds dfealing WitjT^ait-nToWeAC"^^ 

.^..,?^^^^m<^'ii)i water (moisture ih^h-e' air) : "the jDurpos e of 
.•^'thi-sUesson-.is.^Q direct,the cJaildf.enLXatlentiV to a vari- • 
A • '. ^fit-y^oTwe^ther co>>4itjpns-*t]iat-th-<?y wiiriit 
sure/- . /' :^'r ■ --^ 




^..-, Tf IL^h-e3h^ldren,tRat,in the^nekt less6ns they are going to 
; >tud? the weather. .Sthey ^^ill build a weather station that 
, Will [help them qbserve ch^nges^in the weather.' They are 
going- to learn>.(5^^.-ta7aLs.e^ the instruments in their weather 
station and how" td; record weather information. 

"i^in^ie^m^trta^r^^ are going to write a 

~-y.J^^'^^-y^^^^Q'^<i '^'^-ho lives faVWay. In this letter they 
^r-Want tp telTTV&iF^nd what kind, of weather we are having 
today. -,l.iave them sland^t an open window and think of 
words to des.grib-: the weather. As Suggestions are made 
hst the w_ocd.s_ca^the chalkboards. A typical list might ir>- 
clude such words ^coqI, sunny ,^€e2y„ clear, dry. 

Tell the' cjindren^hat you'^re gdincj to-rrake aMiagramoK ' 
three-^ers on-tne chalkboard.^ On^ set will contain words X 
-that-tell about air movarneat,,/the ^^cond se.t ■will have word!" 
that tell about wacer in the air and.the-^fesJt sat will have • / 
words" that deal- With temperatiire. ... - • J 



Draw three iotersecting circles ok the chalkboard: 



JLetl]i^'<3hUxlreivdecide inj/^^ of the diagram the' 

yfqr^s already. on the.board belong. Write the words. in the 

diagram according to their directions. 

-~ ^ - " • if ' 

^h'en ask the children if they know of any other weather 
-word-s-that might -benn cluded- irrthe -.diagram. Below are 
some oi the words the chilcjren might suggest. (Obviously, 
no class will think of all the possible- words that can be 
used to describe the weather.) 



a 



clear 


s^juall ^ 


calm 


rainbow 


chinook""^ 


hurricane 


..y^indy .__ ^ _ 


^^^^u^ .^-^,..vtomado— ' 


wind-cjiiir 


. blizzard 


sunny 


thunderstorm 


breezy 


. ice ' 


heat wave 


s now 


frost 


sieet 


freezing 


^ f discomfort index 


\hot 


humidity 


cbid wave 


ra;n 


thu rider ' ^ 


eloudy 


dew 


dry 


drought ^ • 


\ fog 


precipitation 


mild 



Allow the child who makes^ a suggestion to indicate where - 
-in^the diagram that word should go.. You may wish to sug- 
gest some words and ask the children to tell you whqre they 
should be placed on the diagram. ' Help the children spell 
the wQfds if necessary. Do not be too concerned with ac- 
curacy of placement, esp^ecially since the classification bf 
many words may be debatable. The main purpose of this 
activity is to call attention to the great variety of weather 
conditions and to the interaction of different properties in- 
determining ' the m . . ' 



Lesson. l;fc-^RE^DING THE THERMOMETER " - 

In this lesson, the chil'dren leam^.to-reaii tire thermometer 
and-to record their reBihSg s-r" " • « . 

MATERIALS ^^^---"^^^ ' ' * ^ - / - " ^ 

— I kit thermometer ^ - ■ .^rS^ - ' - ^ 

— transparency of thermometer (printed original included 
/ on page I 17} ' . 



^ — overhead projector^"^ 

- large 'demonstration thermometer (optional) 

- red crayons, I per child 

- Worksheets 43 through 48 



0 



PREgAW.T.LQN 



If you do nolTlwe--pn)verJ3Lead you could dravv a 

large thermom^eter on the char^6^rdT^Qr....i:^^ prefer to 
make a large demonstration thermometer. —-"^^ 
fdr assembling one are given below. ^ 



I . Copy the transparency^ thermometer on a large piece of 
tagboard. Cut slits about one-fourth inch^ by three-fourths 
inch at the top^and bottom of the indicator column on the 
tagboard,. 



2. Cut a piece of twill- tape 
to a length twice the dis- 
stance between the two slits, 
,plus one inch. Color one- 
half the length of tMll tape 
red. 



3. Run the^TU tape 
through tfje^ its and join 
.the end's together firmly. 
The loop of tape will slide 
so that you can set the ther- 
«rrometer.at different 'tempera- 
ture readings. 






\ 



Tell Jthe children that they are going to'l^arn how to use an 
instrument that the weatherman uses to measure how warm 
^.^*J or cold the weather is. Hold up a thermometer and .ask if 
^ >^/"^ayone knows what it is called • (Most of the chiLdren-wiih-^^ 
. S probably know that it is called a thermometer7)\^ 

' ""^^^ ' . - 

Exhibit the large demonstration thetmbmeter, show, the 

trajis^^arency with the ..overhead projector, or point out the 

thermcSmete r you hav e drawn on the chalkboard. The scales" 

on this thermometer are the same as the scales on the ac- « 

tual -thermometers-t-hat-ihe-ehi-ldren-widl-be-'working with 

later. To the left of the-indieator column is a Fahrenheit 

scale. There are* lines every 2 degrees and' numerals at, 

lO-degree intervals. To the right of the indicator column is 

a Celsius (centigrade) scale, marked off with lines at 2- 

degree intervals and with numerals at lO-degree intervals. 

Use the Fahrenheit scale, b^t explain briefly to the children 
that the Celsius (centigrade) scale is used by scientists and 
by peo'ple of other countries. If the children are confused^ ^ 
by the presence of two scales, cover the Celsius scale with 
a piece of masking tape. ; 

Tell the children that you are going to set the demonsJ;ration 
thermometer at a certain reading. Set it at 3 0°. (To use 
the transparency., cut it, along the dotted line and lay the 
half -with thie darkened indicator colurnn printed on it over the 
half with the thermometer on it. To change the temperature 
readings , .move the indicator column^up or dowii.) Ask if any- 
one can tell the/ temperature indicated on the thermometer. 
You may have to explain that to read .a thermometer; one 
should look at the tqp of the indicatoc column to see what 
mark on the number line^is next to it. 

'Repeat this procedure, choosing a succession of increas- 
ingly more difficult readings, for example, 40^, 20°, 22°, 
4°-, 0°, 35°, 3°, 25°, 39°. Tell the children'that in some 
places the thermomieter reading goes below the zero merk in 
winter. Illustrate this by placing the demonstration model 
below zero. 




8 



U 



- WHEN THE THERMOMETER LOOKS LIKE THIS WE SAY ' 
. THAT THE TEMPERATURE IS^S DEGREES BE-LOW ZERO. 

■ , SOMETIMES WE JUST SAY "S, BELOW.." 

, ■ . \ 

Show other below-^zero settings and ask v.arious students 
to read the temperature . Be sUre tliSt the children's " 

■ * responses, include the words "below z^ro. " 

Tell the children that npiV--you'Sre goiri^^ them- a few • 
jnoire temperature settings and this time yo\are going to write 
. their answers on the chalkboard. -If, for exVple, the setting 
you give is 20^ and a child gives the correct Response, prmt ■ 
the_ following on the chalkboardT , " ' ' 

. Twenty degrees' 
• -Then ask tbe'<:hriareAi — " 

mm IS A SHORTER WAY OF V/RITING 'mmVil {20 . ) 
Place the humeral un der the -word. * « 



MANY PEOPLE WRITE THE WORD "DEGREES"' A SHORTER 
WAY. 

Place the symbol ° after the numer^<{{ Now yoy will have ■ 
-^i-s-on the chalkboard: 

Twenty d^rees 




Repeat this procedure using other above-zero readings. 



After mos€ of the children have- mastered the symbolism, set 
fhe^emonstration thermometer scale at 10° below zen). Tell 
^-he children to thiqk of the sc;ale on the thermometer as a 
number line. Turn the demonstration thermometer" sideways. 
Draw a number line on the-chalkboard. Number -Several units 
to the right of zero and then ask if someone can tell you how 
to write the numbers to the left of zgro. When the children's 
memorj^xiL negative notation is refreshed, have a child write 
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the demonstration thermometer reading on the board 0£JjD^)%-'"'^'.>. 
Change the setting and. have another child record^ltTxhen 
' return the thermomet'er-tcr-its--vefti'c^ position and provide 
several more examples of below-zero settings for the chil- 
dren to .record. (Be sure that they understand that it makes 
no difference when youicharige the position of a number line • " 
._^or a thermometer from' horizontal to vertical,) 

— — ^Have-4he-ehrMren turn to Worksheet 43, They will see that 
on eat:h thermometer the columns have been drawn in, -They 
are to record the temperature re^adings in the empty boxes fbe- 
low each thermometer. Thi^s^tivity continues on Worksheet 
44. On Worksheets 45* through 48, the children will find the' 
temperature written in the boxes below the thermometers. 
They are to use red crayon>s to draw the. columns of the ther- 
mometers to correspond to the readings. 




LesBon 16: OBSERVING TEMPERATU-RE CHANGES 



In this lesson / the childr.en^make acftual thermometer read- 
. • """ings and record temperatures on tables and graphs. They 

study temperature variations throughout a day and begin re~ 
' cording data on their Daily Weather Records, This lesson 
^ ' wiU probably take 4 days . . - . 

MATERIALS • \ ^ 

14 thermometers- 
— . .red crayons , I per child 

— masking", tape _ ^ * 

- Worksheets 49 through 59 

'PREPARATION 

Thermometers should be placed outdoors on the north, east, 
south and west walls of the school building. Use masking . 
tape. If you cannot find any place to which the tape will 
stick., tape each thermometer to the top of a large carton. 
Before you conduct Activity B, have four reliable children 
place these boxes outdoors, alongside the appropriate wall. 
Show them which is the north (etc,) wall th.e first time so 
they can find it by themselves next time. Tape a fifth ther- 
monteter in a corridor at about the average eye level of your 
' class . ' , , . 

PROCEDURE. ' 

Activity A ' ^ v * 

Give a ;t:hermometer to each group of three or four children. 
Ask each child to write on scratch paper the temperature 
reading shown on his group's thermometer. The readings 
made by different groups may vary one or two degrees be~ 
♦ cause of differences .in the thermometers due to manufac- 
turing methods. Show the children how to hold the thermome 
ter for reading so that the lop of tji^ red column is at eye 
level and directly in 'front of them. Have them.tfy holding 
^tHe thermometer higher and lower than eye level and to one 
side, in order to ^ee the distortions that can occur. Also, 



0. 



instruct the children not to hold the thfermc^meter by the bulb 
at the bottom. To illustrate your point ha^e the children 
place their thu'mbs lightly on the bulb and^then observe 
what happens to the liquid column. 



Activity B 



Now have the children read the t^emperature on each of the 

thermometers that were placed in-- , 
doors and^ outdoors around the build- 
ing. To avoid confusion divide the 
class 'into groups and send them 6v>t 
at intervals. The^ children should 
take Worksheet 49 with them and re-* 
.<3ord the readings on it. It may be 
necessary to remind th§\children 
, which is the north side o^v$he build- 
ing, whi^h is the south side,' etc. 
After everyone has had an oppor — 
tunity to make his observations, ^ 
conduct a sho^ discussion about 
the differences among the tempera- 
tures they have recorded. Some , 
factors influencing terperature dif-^ 
ferences afeVhether the thermome- 
ters .are indoors or outdoors , in the 
shade or in the sun* 



HorkshetM 49 




Init 20 


V 

Name 


Head the temi^erntiire on each of 


the thermometers. 


Record the teni)e natures here. 


North . 










Kast 




* 


South 










, Hest * 
















. Hon 











be We weather station. ^ 

like to make ^^sign for the weather station. 



Have the thermometers brought back 
into-the classroom. \^Set aside an, 
area of the room where the* weather- 
instruments can be displayed when 
they are not b^jwused. This will 
■Perhaps one of thectrrldren would 



Tell th^ children that the next day outdooi" readings will be 
• taken every hour and they will record their observations on 
cjraphs and table:^. Say that later they will learn to use 
other instruments to make pther weather observations. ' ' ' 

Activity C /Ci ' 

The neict morning have a thermometer put on each of the four 
sieves- of the school building as you did~f or Activity .B. 
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Select two reliable djhildren- and^ 
eachvhour throughoutj th^ day have 
them read each^oLthe'tjierm'o^ 
and r^ord' their data o^. "Worksheet 
'-50'^hich jias space ipr seven tern- 
perature readings* : Ijne day after \ ' 
this' information has been collected 
and recorded, put it in the ^chalk- 
board and have the other -cl^ildren 
r.ec6rd it on their copies of Work- 
' isheet 50^. Tlyen' haye them care- 
fully tear out Worksheet S'O and 
tugi to Worksheets 51 and 52, They 
should place Worksheet 50 along- 
side Wo^ksTieet 51 , because they . , 
will be using the data in column 2 
on Worksheet 50 to fill out 51 and 
52, Worksheet 51 contains, draw- 
ings of seven thermometers on 
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ttorkslroot 51 

Vntt 20 N'iime 
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which the. children are to-record with la red crayon the hourly 
tejnperatures that w^re fead on the previous day at the 
north side of the. building. In the boxU along the horizon- 
tal axis , they should write the time at\ which the readings . 
were, made. When they have finished Goloring the thermome- 
ter columns , they are to graph the hourly temperatures for 
thj^horth side of the building on Works Aeet 52. Again, the 
children should write in the boxes' along\the horizontal axis 
th-e time at which the readings were made. (Some children 
may be able to graph directly from, the data in column 2 on 
Workshe;et 50. Only those students who hee'd the transition- 
al step provided by Worksheet 51 should fill it out.). You 
may/need to review what the children leame.d about .graph- 
in^'in Unit 19 , Change arid. Function . Tell \hem that the or- 
dered pair consists of t\ie hour (the first number) and-the 



temperature '(the 's'econd number) ; e.g. 
■Tl^ey are to go to 10 a.m. ion the 



over'.' 



(10 \, 



m. , 44°). 



axis (arid from 0° 



to' 44 on the "up"'axis; vyhere the grid lines intersect, they 
make a red dot"- fThprp arc Hr,«o — A j x 



I ke a red dot;- (There are grid lines every t^o degrees.) 
The children should use- a ruler and a red crayl)n to "draw a 
llbe from one- dot to the next one to its right, Iwof ksheets , 
;5|3,-54 and 55, which are graphs for the tempeiature on'the 
epst, south and west^sides of the building, ar4 just.like 

Jorksheet 52 and should be filled o.ut at this time. The chil- 
en TA/iir have to refer to Worksheet 50 for the data to. be .• 
afphed on these worksheets . . , ! 



, Ask the children which part of the 'day was the. warmest. 

■ Follow up their replies by asking how they caiilbe. sure. 
A|kif they can tell by looking at Worksheets 50, 5 1 , 52, 
Sj, ^4 c: 55. (The worksheets carry no clearciit answer,' « 

■ arid the ciiildren may make a variety of observa'tions.). 

- Aflter you have allowed -adequate time for discussion, haVe 
the children circle the highest temperature* ,i-eached on 
ee.ch side- of the building a^ ifecbjrded on v oks'heet 50. - 
n ese will probably be found at a differbr't Aiji^ of day for 
each side.«. Ask the children hov^ they acco\iint fpr the dif- 
ferences. ..If no child -mentions -that these,highs' relate to 
ths position of the sun,- .call attention .to thatfact. ' ' 



Activity 



D 



-He ve 



the children look at Worksheet 50,"'where ithey havfe 



9; 



already circled the highest t'enipefature of' the day for each . 
side of the building. Now instrruct them to circle the lowest 
temperature for each side of the building'. Have them sub- 
tract t'he lowest from the highest temperature at each side ' 
of the 'building to see how much variation there is.. They ^ 
should..§Wo look at th^eir graphs to see'the difference between 
a graph showing a wide range and ,one showing a narrow 
range. They s^hould note that if on.e of the thermometers is 
placed so*that thejsun never shines on it, the temperature . 
range will be much snt(^Uer than for a thermometer that is 



first in shade, the 



r| in 



sunlight. 



Ask the children iwhich of the outdoor locations would bejbe.st 
for making daily temperature readings.^ They* should consider 
such factors as IsaSt variaHbn in temperature and shadiest 
side of the building. Explain that whpn the v/eatherman take^i 
the temperature, he takes it in the shade. One /reason he 
does it this way is that h^ get^ a more accurate recording qf 
the temperature of the air; the thermometer is riot so much 
affected by the direct sunlight as by^fc^air around it. 




Worksheet 56 
In It 20 



S'ame 





Temjwraiure 




HumuJi (y 












• 


•> 








\.f 

• 






































- 







Worksheet 59 
Unit 20 

90 
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day;' 

j | o*clpck 



6? 



70 



60 



50 



^10 



30 



20 



N'ane^ 



— 

r 
















r 






























- 
























i 










































































































































































— 






































































































































































i 












































i 












































1 








































































































































































: 






































































































































































* 






























— 


























































































f 












































♦ 








































































: 


: 














1 • i 
































- 




N 






' J " 










































( t 








































' : i 








































, 1 






































f 










































I 










































1 




































































M 
















h 






« 


- 1 








































































































































J 


















7"^ — ' 


































































































H 










- 






















-J 








J 
















. 1 












1 
















































H 






H 






a 


























: 








-1 












































i 










rr 


























H 


1 





[X'ly 



Til 



lerent f)air make Itemperature .readings there at th^ same timeV 
each .day and record the data on their\Daili^ Weatb'er Records \ 
• (Worksheet 56). After they come bacl^ to the classroom/the I 
rest of the class can copy the data onio Workshe'eVsG.- \ 
Worksheets 56, 57 and 58 are" identical except foV the work- \ 
sheet number. As the children work along in this "section, ' ^ 
they will learn to tiiake the other readinU that are c^glled for^l \ 
You may wish to make a'lar'ge copy of Worksheet 56 on th'e 
chalkboard and have the children fill it in" each day / too. 



Activity E 



"Worksheet 59 is a graph on which the children are to xqcord ' 
the d^ily temperature readings for one*w(^ek. They canlget 
the data for filling in this graph from their Daily Weather Re-* 

'cotds . ' ^ 1 . , ^ • * \ 



NOTE:" Have the children save Worksheets 56, 57 and 58 
for use "in later lessons. ! \ ^. . 



Lesson 17: WIND SPEED. ' , ' 

k '' 

In this lesson, the children will first make a subjective judg- 
• ment of wind speed using a picture scale. Then they will 
use the more refined technique of measuring wind speed with 
a cup anemometer which consists of four cups fastened to ' 
arms that tum\ The cups are caugTit by the wind, .causing 
the anemometer to spin. The greater the speed of the wind, 
the faster the anemometer spins. 

MATEtlALS- 



— anemometer (directions for assembling 
are given below) 

— red mjagic marker or crayon . 

— cellophane tape ^ " ' 

— watch or clock with s.econd hand 

— transp^arency of wind-speed graph /printed original 
included on page 119) , ^ ^ 

—V. whistle (optional) ^ • . * 

— /Worksheets 60, 6 .1 and 62 ' ^ 



P REPARATION 



4> 



Before conducting Activity B, build the anemoncieter. Follow- 
ing aYe detailed instructions for constructing it from the ^ 
materials provided in the kit. The materials ar^e: , 
Tinkertoy rods, 3 green (abbut 7") I purple (about M"), 
4 yellow, (about 2"), I blue (about 3"); 5 round, Tinkertoy 
connectors; T orange cylindrical Tinkertoy connector; I 
-xrardbaar<^wirnd-^aBe-^2-4^4pei:^lip--pias_^^ 



plastic straws; 4'Ping7pong ball halves; r'*Bik'!'pen cap. 



! . Connect the 3 green #ods to I 
round connector to form a base. 
Attach a round connector to the 
other end of each green rod. Put 
the. purple rod upright in the cen- 
ter connector. 
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2.^ On the cardboard wind vane, make four holes as shown 
in the illustration • Use a sharpened pencil point. Insert 
the two wire pins in the hole's and bfeftd. back the ends of the 
pins. Make a point on the blue .rod by using a pencil sharp- 
enerrthen insert it in the orange cylindrical connector. 
Slip the steel vgasher over the blue sharpened rod/ Slide the 
top wire pin of the wind vane ov^r the blue sharpened rod, 
oh top' of the washef . Slide the bottom vane pin over the 
purple vertical' rod and place the orange cylindrical connec- 
tor over the purple rod/ 

blue rod _ ' ^wirepin 

steel washer — 

orange ^ 
-connector 



purple rod 



wife' pin - 




3.. Take a plastie straw and at one end cut down the length 
for one inch and re move' half of the cut p art. Do this with 
the other three straws • ^ ' ; 



remove 



4 • Slide the uncut end of the plastic straw pver one end of 

-ja-VJ^liOW ro^d. At tac h half-a_J>inq-pnn g h;=i11 tn fV>P nni- op ^ pf 



tne. straw., using cellophane tape. ,&e sure" to center the straw 
on the half Ping-pong bail. Repeat this -procedure with the 
other three plasti.c straws and brills. Use a magic marker ^ 
ora-craWaJ;o color oTrenerfthe^ Plny-po n g balls t > ed ; — 



tape 



fellow rod 



straw ^ 

90 



half Ping-pong ball 
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5. • Ta,ke a round connector ^nd attach the four arms "as 
showabeldw. Make sure that all the Ping-pong h^ll 
cups are facing as,,shown. . 
, • • • *' 

*» » 

•ft 




6. PusW'the*^lBi:ks",;p,en.<:jap-^/intQnne center of the round con- 
nector t hat biears the four arms > Place this' whole- ass embly 
over the sharpened blue rod so that the open end of^the pen 




PROCEDURE^ ■ . • ^ ^ 

Activity A • ^ • 

J « ' ' " • / 
^ Children" are "weir aware T^at winds vary a great deal in7" . 

speed and direction. All of them have tried to fly^a "kite 
: ;^or have walked^against a stiff wind, of have' seen the 
• ^idamage caused .by a wind storm. 

•» » * ' * 

Ask th^ cjh'i-ldJren' how they cari. tell when wind is , moving fast. 
■ Answers might include feeling the wind on the face, see 
the flag standing out, seeing papers oi:,. leaves .flying, -e 

TeTl--ttie^jiildfen about Sir-Prancis Beaufort. - He was an ad- 
^ miral in- the Bntrsh Navy in the early 1 800's ... At that time , 
fhere were no instruments to measure 'exactly how' fast the 
. wind was blowing. It was especially important to know the 
^- speed of the wind because all of the larger ships used sails. 
■ -/ how fSst the wind was blowing,. the captain of' 
' ■ the ship would know how many sails to use. Sir Francis 

Beaufort wol-ked out a way to determine wind speed.' Ee se- 
lected the set of counting numbers from 0 through 12 to 
stand- for different speeds. The. scale began at 0 , which 
was a calm. The number 2 stood for a wind he defined as ' 
"that in which a well-conditioned man-of-war, with all sail 
set, and clean full, would go inf smoojth water from I to 2 
knots . " (A knot is a. spe'ed of ab.out" -f mile per hour.) Num.- - 

ber 12 stood for a wind ."that which fi'o canvas CoulS with- 
stand." 



The complete* scale is givefi on page. 92 in tnodified terms* 
that correspond to the- children's version of the Beaufort 
/ Scale (Worksheet 60). An extra copy of this page is included 
in the 'printed materials for this unit. You might post it on the 
bulletin board if there. are some children-Who are interested; 
however, this complete scale is not to be emphasized strongly. 

On. page 93 is a picture- of a/man-of-war under full sail,* in^a- 
wind m.easuring 2 on the .Beaufort Wind Scale. The same pic- 
. ture faces Worksheet 6,0 in th-e Student Manuals . 




^ Beaufort Sdale for Judging Win^l 'Speed . ^ ^ \ 

Speed in Beaufort 

Land Sea Wind "miles per; hour Number 



1> 


SmokeTises 


Mirror-smooth. 


CALM " 'less than 1 


0 ' 




••straight up. 










^ ~ 


-Direction shown 
,by smoke drift, 
but not by wind 
vanes. . ' 


SmalKwavelets 
' like scales, but 
* no foam crests. 


LIGHT AIR 


1-3. 

• 


, 1 

> 




YoiTfeel the ^ 


Waves are ghort, ' 


' SLIGHT 


4-7 


2 ■ 


'V 
<• 


yviiiLi uli yuui- 

vanes .move. 


rind more Dfo— 
noun6ed . 

• 


BREEZE 


- 

V 

ai -. — 




• 


in6 winu -cXLciiuo 
a little flag , 


^.riact^; hpnift to b 

break;* foam has 


GENTLE 
BREEZE 


8-12 


3. 




-and keSps leaves 


glassy appear- 




• 






and small twicjS 


ance / not yet 










in motion. 


white; : 










, Wind raises dust' 


Waves are longer; 


MODERATE 


13-18 


4 - ■ • ' 




and keeps sma.ll 
branches in motion. 


lllCliiy yVllJ^L^ QrU^O. 


^EEZE 






I. 11: 


,iWind sways small * 


^. White foaming 


FRESH 


19-24 


5 




trees in leaf . 


crests every- 
where. 


BREEZE 

V 




* 




Large Diancneb 
begin to move,« 
telephone wires 


form; foaming 
\ crests more 
extensive.- 


STRONG 
■ BREEZE 


25-0 1 


' 6 




whistle. : , 






- - 




'Whole trees sway; 
^ it is hard to walk 


Sea heaps up; 
foa'rti begins to 


MODERATE 
GALE * 


3\-38 


■ 7 ' 




against wind. ^ 


'blow in streaks.' . 










Twigs break jD ff 
the trees. 


Foam blown in 
. deri^se streaks. 


FI^ESH 
■ GALE 


39-46 


8 




Roofs are 
damaged. 


Wayes increase 
visibly! ' • ' . 


STRONG 
. GALE- 


47-54 


9 




Vv liOlc liet^o OI C 

uprooted. . 


"Hinh waves* with 
long overhanging ^ 


WHOLE 
GALE 


"55-63 • 


10 "v 




Widespread dam-- 
age, as" around the 


- Waves so" high 
that ships are 


• STORM 


64-75 


1.1 .... 




• oHrtPQ of hiirri — 


hiSden in the 








.'-92 


canes and tor- 
. na^does . ^ 


troughs. 










Dev'a station, . 


Devastation. . 


HURRICANE 


75 and up 


12 




.10 




<* 






A Beaufon Scale adapted to a child's vocaburary is provicfed— 
. in the Student Manual, , Have fhe-children remove Work- 
sheet 60, the" Wind Scale: If they cut alpng the dottedlines 
and paste the -ends together a-s, indicated /they will have a 
long picture scale that prpvides a guide i^or' judging wind, 
speed. Ask the children how-they can tell if the' wind, is " ^ 
blowing. (They can feel it? they can see things being moved 
by it.) Have them use their scale^to describe -the strength .of 
tjie wmd/ Repeat this activit;^ <several times during the day. 

. "104, ■ . 
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Activity a 




f 



The Beaufort Scale for judgiftg Uind^ speed is at best/ a 
method of approximation, TellUhe class that a rp«th more 
precise reading of wind speed' c^> ^e obt aineji^ using ah 
ihstrilment that the we-atherman uses caJT5*-5n anemometer 
(AN-un-MOM-uyter). *Show the children the anemometer 
that ytou have, assembled*, and aUow a few minutes for them 
-te-play wililTit:; .allien ask if they can guess how it works. - 
(It spihs in the wind\-)<Have them try blowing it to make it 
turn ai different speeds. . 

1 * ^ . ^ 

HOW DID-^T T^m WHEfcl YOtf BLE^ HARD? (Fastv) 

\ k, * . • ' 

HOW^ DIE> IT TURN WHEN YO.U BLEW GENTLY ? (Slowly . ) 

. HOJA/ CAN THE ANEMOMETER KtELP US FIND THE WIND 
■ ,SPB>D? "(We cantQll-the speed-.B^' how fa\t ifturhsj 

Explai,n that the. speed of^the wind will he determined by ' 
how niany times the red cup of "the anemometer goes- around 
In a given period of time.- The children's job is to count 
each time the' red cup comes around to a certaia spot. 

Take jthe children and the anemometer outside ^on the play-^ * 
ground 6rt6 some other unsheAered'area-. Bring aloYig a 
watch with a second hahd\..Jnstrudt the children to begin^ 
counting when you gi\>e the signal 'and to stop counting when ; 
yoju give the signal again.. (A-whistle will serve well* as a 
siqnal.) Let jhe children practice counting and -timing until 
you feel they are skilled enough to take a measurement. 
Then have them count the turns of the anemometer for 30 sec- 
•onds,' and recordon a' piece of paper the^ number of times the 
-4:adjcuip_went^ ^ " ' ^ 

You may want to have the children repord the wind direction 
as well as the wind spe^ed. ' The wind.vane points in the 
direction toVvard Which the^wind is blowing. We name the 
wind by the direction from which the wind is ebming. In 
the illustration on the next page 'the wind vane shows that 
'a west wind is blowing, * ' •** • 
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Whcn^ou return, to the classroom, have tlie children turn to ^ 
Worksheet -6 I , This. worksheet has a graph on it which en-, 
abl^s the student /to convert .the numb^rLof turns he co'ufited , 
into a milejS- per- hour wind speed ceading^^frfTfte children, 
should ask what mil(\s-per-hQur means, 5ay thatlt is the 
distance the air iTiOves in an- hour, ) " * . * 



Worksheet 61 
Unit 20 



Nnme_ 



SjHJcti In ml les per hour 



Use. the overhead projector to show the transparency of the 

wind-speed graph. If^ou have 
HQ projector, copy the graph on 
the ©{lalkbo^rd. 



Ask how many times the anenbme-^;. > 
ter turned in 30 seconds-. (You 
rnight want to have the class -work 
wit^ a number to. the nearest 5 
until they have sorile practice ^ * 
reading the ^raphj Trace with-", 
your fingier along "the "over" ajci-s ^ 
until you come to the pr(^fer num- . 
ber o^turns . Then trace up along 
' that grid line unUl $^aur-«firiger meets '\ 
the. slope line. From here you cJan - 
use.a-finger of the other hand^to* 
tra'ce left to'the "up" axis and read' * 
the wind speed in miles per hour, 
- — ijc^aji^ntly'this falls between two 
^grid lines. Show how to estimate 
* the reading by imagining I-^mile 
> unit marks between the- 5-mile unit* 
, marks that appear on the graph, 
'(Don't try for great accuracy in , ' 
,thi^ interpolation J . * ^ * 
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N'umlMs- or tarns In 30 socou(Ij> 



Number of turns you countjecl- 



. . The e^^axnple shown belqw is '25 turns , which reads between 
5 and 10 miles per hour. ' You'might^estimate ihis ,at 8 " 
, miles per hour* . . , , ' ' ^ ' * . 



• vl5 
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5" 10- 15 2(), 25 



After' y.ou havp demonstrated tlje^use of the- graph/ feVe a.W - . 
-'• "'chll-dreh rfipeat the' aentonstr.ation. J" Practice finding the winB 
. s'. speedefor different "c'^unts of- atierii^tneter turns . " 

. , , V , " •• , ' 

Mter a few readinsisjv iS shouia' be easy for^e c^ 
t6 begin .somewhere between the gVid 'lines for their ccJunt 
of the numbfer of turns. -Thus, a '.count of 22 turns would be ' 
, ■ shown to m.ean that the wind is biowlng-ata rate of hbcut 
; 7 rr41;(^$, per hour...: 



Id. 

JO 
5 
() 



# * 










V 
\ 






■A 
























V ^^^^^ 
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■\ 



5 10 15 20 25 



Worksheet 62'pi-ovides further individual practice in using 
'the graph*. 



Worksheet 6,2 
,Vt\ii 20 



(he i;raph on )^orksh^l!t 61 to do these problems. 



j Number, of turns 


' Hind speed 




■ /r 


^' 15 




60 ~ 




50 




^ — ^ \ 

'37 • 




!■- . 










33 



Activity C ' " * 

Have various groups take wind sp"feed 
readings'on the four sides of the 
school building and compare them^ 
They should notice that some places 
are more protected from the wind 
than others. This would be a good . 
time to introduce the terms wind- 
ward (toward' the wind) and leeward 
(away from the wind) . 

ISTow the children ckn add a daily 
wind speed reading on their Dually 
Weather Records ; The wind speed . 
should always be measured at the- 
same time each day and in the^most^' 
open place accessible to the children 

After the children have made the. ^, 
wind speed reading for each day, 
have them return the anemometer to 
the weather station with the ther- 
mometers . 
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Activity D (Optional) 

* - " There sometimes is a pattern to 'the relation between .wind » 
direction" and the weather conditions that foUb^^. within '24 ^ 
hours. This -pattern varies, in different parts of thq country. 

A , vSpme children might want to ke.ep a record of wind direc- 
tion and weather cond\tians for several wee4cs» They , 

. . could illustrate the, pattern in a chart lika the one belpw. 
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Lesson 18: INTRODUCING HUMIDITY 



• ' In tFiis le'sspn th.^ children are-mtrsaucidTo the idea, of 
moisture fii the air. Several activities show that there can 
be different amounts of moisture in the air.. The children 
als;o learn that humidity can be measured. 
■■ " ■ . - . . ■ '" 

' ' The activities in .this lesson are' based onnhe fact that co- 
, bait qhloride. -is- a. water indicator. Dry Goba It chloride 
, •■ paper Will be blue-. Th^ p?per tVns bright'gink -wheri water 
touches it. Various shades betw^n^^the blae and the 
bright pink indicate various 'propdrtt^ns of moisture in the 
•sir- , . ■;' ; , . : , 'A 

MATERIALS- • ' ' : 

— ' 2'piastic shoe. boxes ^ " J 

■ I sheetj)f^lue coKalt chloride blottiag paper 

masking tape. 

■-^ -container of "w,ater ' • ' 

. - ^ sponge - . «^ ' ' ^ 

'-r' sot^ffiecups- eontainirig smaH amouhts, of mineral oil, 
white. coni' Isyrup, vQg"*etablef oil )^ milk, pop, water, and. 
- *any;otl>er avSii^i^lgi;^^^^ /Us^e a felt tip pen ta label 
e^ch-souffle cup^ \v ^ 

;H *200 'Strips of c6h)alt chloride test paper, |" x 2"" 

tjpGthjiicks ' ' ■■ . - 

' " ■ " >. , * 

3 twelve-ounce plastic tumblers; or jars or wat^r 
. . glasses . ' 

~;3 petri disf^es, or jar covers, or pieces of very heavy 

' ^ c'ardboard 
* > • 

' I medicine dropper -j . * v 

~ Worksheet. '63' . • " ^ " ' 
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,.5PREPA-RATrO¥ ' 

For the demonstration iji Acti- 
vity A,* you will need to tape a, 
t " X 6" "Strip of blue cobalt 
^chtoride blotting paper inside ' 
each of the two plastic .shoe 
' boxes; Tape it in the middle 
of one end, as shown, so that 
it hangs down' freely. - - 

For Activity B you need^ souffle 
% c'aps/:o*ntaihing the liquids 

specified on the previous page^ 
La'bel each cup with the' nanie 
/ . of the liquid it Contains*. 

' For Activity Q,_. assemble thr§a plastic tumblers , three ^etrr 
dishes, and three I" x 3" strips of cobalt chloride "blotting • 
paper in the following manner.' ^ . . ^\ 




PROCEDURE . - 

Actiwty A ^ - . \' 

Gather the ''cHildren in front of the chalkboard, so that-every-* 
one has a clear view of it. ^Show. the class the two plastic 
shoebpxes with \he blue cobalt chloride strips Hanging 
dpwn. Have someone describe the^shoebox .set-uos ■ ,r( They-^ 
s.hould see that both set-ups are the sam.e.V Explain to the . 
^ clp.ss that the blue paper strips have been'created wUh a.^^""' 
chemical called cobait'cTiloride. Tell the class tha^you 
are going tp us-e the sponge to make a wet area-on the, chalk- 
board, §nd then you are going to tape one shoebox s'^t-up , 
over'the wet area and one shoebox over a dry area " \ A 




Then say;' 



A MYSTERIOUS THING WILL HAPPEN TOlTHE STRIPS OF 
BLUE COBALT CHLORIDE PAPER; SO WATCH THEM VERY 
. CLOSELY. .W.HEH YOU SEE SOMETHING eAPPENIMG^ 
^DON»T SAY ANYTHING,, BUT RAISE YOUR^HAND. 

With masking tape, fasten one shoebox over ^ dry. area of 
the chalkboard. Then wet an area about 6'"^ it 12" and tape 
the other shoebox over this area. Make'-sure the blue co-- 
bait chloride strip does not touch the wet board. (When you 
wet»tha^board,-be sure toUeave it dry -at the -places. where- 
you will be applying the tape.) . 



A 




In about 3 minute's"" a noticeable change will occur in the 
blue strip over the .wet area. .In 6 or 7 minutes, tlie entire " 
strip will have turned pink. Ask the children ,what happened. 

CAN YQU THINK OF ANY- REASON WtlY THE BLUE CO-BALT ~ 
CHLORIDE STRIP TURNED HNK-ON ONE BQX AND DID- 
NOT IN THE OTHER-BOX^fi^t ^the children speculate'. " 
Ybu^may want to write their hypotheses an- the^b'oard..) '■ 
' -.. ■ ^ .■ ■ ■ ' 

If the children have difficulty ma'king;. suggestions , 'ask 
them what became of the water on the chalkboard., Then ask 
where the water , goe"^ when a kettle'^boils.^ (Into the air. ) 
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When you hang wet laundry on the line to dry, where does.^ 
, the water init^go? . ilnto the ait'.) These exaniples should 
convince the childreji that there*" is water in the air even if 

* " they-cannqt see it. Wet another small area on the chalk- 

board. Use a^bodk to 'fan the wet area. 'hsW the children 
what is happening to' the water o'nlh.e board. Lead them to 
the conclusion that the water is probably going into the air.' 

. . Giude the childirerf to the idllowing Hypothesis:- 

IF JJIOISTURE GOES INTO-'THE AIR; -PERHAPS-, THE MOIS- 
. ..TliRE TURNED. THE . 

•^^hen ask " ' ' " ' . 

HGW COULD WE FIND OUT IF MOISTURE TURNS THE — ] 
BLUE COBALT CHLORIDE PAPER PINK?'; (By wetting „ 
■ ,« another' piece of the. blue coSalf chloride -pBper:) , 

Use a toothpick to place a few drops of v^ater on a strip of 
^ . bJue cobalt chloride paper,,: and/have the children watch as 
:the paper turns pinK'. ' . V " 

, JDOES WATER TURN, THE BLUE COBALT CHLORIDE PAPER 
PINK? (Yes.) ' • ' 

IN THE NEXT kCXNlTY , WE ARE* GOING TO TEST SOME 
jDTHER LIQ]^IDS on STRIPS OF BLUE COBALT CHLORIDE 

* . PAPER. . . .. . ^ . . ^ 

Activity B 

, Assemble thfe souffle cups of various li^juids on 'a. table. 
% (Be sure each cupi i^ labeled with the name of the, liquid; ) 

. . Tell the class that yoU have some smaller strips of blue 
^ ^> cobalt chloride paper that 'they wUl'use to test these li- 
quids to see if they also turn the blue paper pink. Demon 
strate^ for the class how to use the strips. Use a cJ^ean, . 
"'^ toothpick each time. Dip the end ir)to a' liquid and 'then ^ 
touch the wet end. to a blue strip,.^ Th^ children should ' 
watch closely to see if the paper turns pink. 

Divide the class into six. groups and give each group^\ 
supply of toothpicks .and blue cobalt^chloride test* papers. 



1. Worksheet 63 
Unit 20 • 



Nnme 




Color of test paper 



m»V\erar oil 



oil 



lb Cue. 



— r. 







Instruct the children to-use a dif- 
ferent toothpick for each^iquid. 
Have e-ach- group start with.gne 
souffle cup of liquid^ The name 
of each liquid should be written / 
in the' left-hand column of Work- _ 
. sheet 63, After testing a liquid, : 
a member of the gro.up should . " 
take if back to :the table and. ex- - 
change it for a new one. After 
each test, the children should re- ■ 
cord their results in the right- 
hand polumn of Worksheet -63 . ■ ^ 

After all the gSroups are finished, 
have a child from each group re- 
'■ port which liquids, .tumednhe blue 
' cobalt chlofide, paper pink', and 
. which ones -did-rtbt.. - (The mineral 
■oil and vegetable ^ail should have 
the -paper bl\ie, and all the 
" others should have tumed.it pink.) 
- Rebord the data on a, class chart 
on the chalkboard. - 

■toi out in.a ^iscussior.the,;de^^^^^^^ 
do.not turn the paper^pink do n^^^^^^^^^ 

do change the paper tq -pink P'^o^^^fy ;^ ' ^ - scientists 
liquids miglft also cause the change , but tests py ^ ^ 
■ show that only water does.) 

.et 'th;children take the rem^ing^^^^ • 

chloride test ^-f^f^'^J^;^^^^^^^ to the class ^ 

other liquids not used m , glass ana ^^P ^ ^ 

the next day . Alsrsend-aicopy of the Letter to the, , . 
home, with each child. ■• . . " 



:r :^UN1YERSIXY:.0F, 




MINNESOTA SCHOOL MATHEMATICS AND SCIENCE CENTER - 
7iO WA5HINCTON AVENUE S,E, • MINNEAPOLIS, MINNES0TA;.55<14 ^ 



Offtce'of the Director 



Dear Parent - "^^ • , 

Your ,chi].d has been using scrips of blotting paper treated 
with/cqbalt-chloride; likVthose he is brining hoTne; to . 
test the water content of Various Jiquidss ^ Eiicourage him 
to tell you-aboub the tests he^^h^s made at school and, if <- 
possible, provide him' with small amounts of other liquids 
to test for watef content. Have your chi;Ld\show.you\what . 
"*apperis to the color bf the strips when he breathes oh 
them, when the>\?re placed in a stean»yfoom, etc. /' , . 

In|uture MINWEK4AST lessons, your child will be studying' 
the water content pf the air BV means of a simple hygrpmeter 
that con:sists of^^wo thermqrrieters . you will enjoy hearing 
him tell about this instrumentand other we^ther-me.asuring 
instruments in .the weeks to cbme . Your i-nterest .in your 
bhild^s studies will make tKem more enjoyablQ^for him., and 
your active participation is greatly appreciated:* 

'^Cordially, 

Teacher . ' . , 
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Havfe the class gather around the denionstrat|oa table in such 
a, w^y: that'everypne has a clear^^iew of. the table,. Review ^ 
Activity A, discussing the facf that wh6n' there was moisture 
in the air the blue cdbalt chloride paper turned pink. Then 

. : 

IS.IT>OSSiaLE TO HAVE^DIFFERENT AMOUNTS OF WATER. 
IN THE AIR? (TFTe-Ghiidren mig^t tglk about 'humid or 
"sticky" days in the surnnrer->-^og., how the air feels be- 
fore a rain, the^use of ^humidifier^s^-^-he^nter, etc.) 



Show, the class the three covered tumblers with the bltie^or^^ 
bait chloride strips hanging in them , 

WHAT HAPPENS to'lHE BLUE GOBALT CHLORIDE PAPER 
WHEN THERE- IS A LOT OF WATER IN THE AIR? (It tums'^ 
pink , as in the s-hoebqx taped to the, chalkboard. ) 

HOW COULD WE COMPARE THE EFFECT, OF DIFFERENT 
AMOUNTS OP MOISTURE ON COBALT CHLORIDE PAPER? 
(Let the children speculate. Lead them to' the idea. that 
we could put a lot of water in one glass ,.' a little Twater " 
in ^nother-glass and no water in the third glas^. ) 

* • ' * 

Remove .the 'covers and add water. to the glasses in. these' 
amounts: - < r; ' 



first glass: about ^j." depth 
of water/ Be sure it iibj^n^t 
toucb the hanging stri^'^of - 
^biue paper. ^ ^-.^^ 

second glass: 4 drops of 
water. Use the medicine 
dropper to measure,. 



— third glass: no water. 




glass I 



Put the lids back on the glasses and tell the class to watch 
the strips of blue cobalt chloride papec very closely. As 
soon as the children see one of the strips turning pin'k, they 
are to raise their hands. ' " ^ ' " * . 



The first strip will start turning pink after approximately 2 . 
minutes; It will turn completely pink in apprpximately 8 min- 
utes. The .second strip will become pale blue after approxi- 
mately 1 0 mintites ; it will turn almost completely pink after 
30 or 4Q minutes • The "third strip will remain blue. 

Keep a record on the chalkboard of the amount .of time it . ' 
takes' for each strip to turn pink. • ' " * . 



Strip 


Time+o+urn 








- 

appi^bximately 
60". minutes 




■ ho'.chai'nge- 



After 15 minutes /"ha v.e the children^cornpar^e^hecblor of the 
second strip with the*^ color of the third strip, (STthrs-PQint , 
they should be able'to see the secoM^strip^starting tb get 
lighter and a little bit pink. The third strip.will be complete 
ly blue. The first strip will* be completely pink,*.) Ask "the- \ 
children the following question :c) ' 

*WHY do y6u THIN^K>'mE; FIRST STRIPJS PINKER THAN 
THE SECOND STRIP? oVcobably becaus.e there is more 
water in the*firsi'container;. therefore, more- water can 
go intb^the air. The more water the-je is in the air^ the 
pinker the paper will be;) - \ ^ ^ 

WHY DO.YOy THINK THE TFnRD S;rRIP HASN»T TURNED 
PINK?" (There, isn't enough water in the .aip to turn it 

•|)ink.) ; . 

Assign. someone to watch the second strip until it turns com 
pletely pink. Then you can complete the chalkboard chart. 

lis ■ • • ■ . ■ 



The class may be interested^n seeing what happens to a ' \ 
wet, pink cobalt chloride stFip as it dries. out.^ (If it was 
. not soaked in wafer for a long time, it will turn blue; The'' ^ 
color change 4)f the dobalt chLoride strips i^ reversible.) 

Tell the children that tomorrow .the-y^^are going to learn about '-1^^ 
another instrument that is used in a weatKer station • This 
. one will help them measure the amount of moisture in the air. 



Lesson 19: MEASURING HUMIDITY" 

In preceding lessons the children measured temperature and"' 
wind speed. Both of these properties of air are easily ob^ 
. ^served and the child has an intuitive awareness of them. la 
this lesson, the measuring process is applied to humidity. 

An instrument used to measure relative humidity is called "a 
hygrometer. The one we'use in this lesson is a wet and dry- 
bulb "hygrometer,.. It works on the principle that evaporation- 
is cooling, and that evaporation is more rapid when there^is 
- _ , less moisture in- the air. We can determine huniiditY by coifi- 
paring th^ temperature reading of a dry^bulb thermometer 
with that of a wet-bulb temperature. The difference will be-, 
more or les3, according to how fast the moisturq on the wet- 
bulb thermometer is evaporating^, A humidity chart provides 
""""^--^ an index for naaking humidity Xeadings . The figures are . 
^oagh approximations,. -(Do not try to. explain this to the * 

' childretiv Just telhthem that-the temperature-difference is 

greater on a dr-y day . ) * ^ • . 

MATERIALS • ' /• • \ ' ^ ' 

-~ red crayons, I per child ■ . 

- hygroipe^'ej (directions for assemblirig are given belovv) 

-7 transparency of^humidity graph (printed original • . 

included on page J 2 1) . ' * ' 

- Worl$:,sheets 64 through* 7 1 ^ 

PREPARATION ■ . . . ■ " ^ 

AssemMe the hygrometel: before you conduct this lesson..-" 

The; materials for constructing it are in the kit. They 
include: -Tinkertoy rods, 3 red (about 5"), -3 yellrow 
. (about 2"), I purple (about 1 1"); 6*roufid Tinkertoy connect 
tors"; 2 paperclips (#1); 2 thermoijieters; I plastic cylinder " 
(1^ " X 4"); I wick* C|" x 5^*). You will also need a.ntibber 



vL-band.. 
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I . -Connect 3 red rods to one rburid connector to form^fi ^ 
haie. Attach a-round conrre^ctpr to the end'of each red rpd. 
Place the purple rod* upright "in the* center connected and 
attach a round conne.ctor to .it. , ' 




2. Attach the plastic cylinder to the giirple rod with a rub- 
ber band. ^ Make suYe that the bottom of the cylinder rests 
firmly on the, center qohnectpra « 




3»'*^lns.ert 3 yellow rods in a round connector, on^ on each 
side, and one* in the- centerv hole. Put this assembly in the 
connector on- top of the purple rod. 



ERJC 
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purple rod 
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4. Slide; one end of the wiek.dver the bulb at the bottom of ' 
one thermonieter: (Be car^eful not to disprace;the column 
when you^do this step.) Use the. end of a paper' clip or the -,. 
point of a" compass t6 "poke- a hole in\he top of each ther- 
moineter ba'cking... Hook. a paper clip" through- this hole and.' " 
slide the paper clips, over the yellow rods/ Secure them with, 
tape. The wick dangling from the one thermometer should- 
hang inside-the plastic -cylinder."" Fill the cylinder at least-^'. 
half full of water.- 'The wick should be hanging in the water. 









^^^^^^ 





Activity A' •■ "* . . ' • " ■ . ■ 

Explain tha^an'y.instruipent that the weatherman- uses to mea- 
sure the huifiidity.'or moisture, of the air, is call^.d a- hy- 
grometer. (hy-GROM-uh-tef) . Show the.,class the hygrometer 
that you made. Point out that it has two thermometers 

ARE THE THERMOMETERS DIf FERENT IN'ANY WAY? ' (One 
has a wick— or 'shoelace— oh' the bulb.)- 

• Sh*ow the children that the wick is wet. 



WE CALL THIS, THE WET-BULB THERMOMETER. THE 
OTHER IS THE DRY--BULB THERMOMETER. 



DO THEY BOTH SHOW THE SAME, TEMPERATURE? 
one shows a lower tem.perature.) 



.(Wo, 
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Worksheet 65 
Unit 20 * » 
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Flave the,children turji to Worl<^sheet 64,which is'a-graph 
for converting hygfotoeter data to humidity readings and to 
Worksheet 65 , 'a recordilfg sheet. The first row on-this 
•work-sheet is a sample reading. GojHroug'kihfi^qliowing 
steps with the children. Have themfil-1 in the second row 
on Worksheet- 65. " 

^ • ■ ' • 

1. Read. the temperature shown on the dry-bulb thermometer, 
and record it in the box labeled "Dry-bulb" on Work-. 

"sheet, 65. . ■ . ■ , ' • ^ - 

2. Fan the wet-bulb thermometer for about 1.5 seconds-.' -(Use 
^ a book or a plecQ of stiff- cardboard.) Do not have the ' 

' childreniblow on the thermometer becausfi the moisture in 
• their breath will kfect the" reading. - 

3. OlSserve the temperature of the wet-bujb thejmometer and 
. record it in the box labeled "Wet bulb" on Worksheet 65 . 



\'\. 
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4. In tlie box labeled "Difference," subtract the wet-bulb 
readiiig*;frc>m.the 'dry^bulb reading and'record Ihe dif- 
ference." . < ^ , . 

5l. ;Use the conversion graph .QjVorks he et 64) to determine*. 

the humidity reading. Project the transparency of the 
. -graph. It is used in the'following way: 

V a. Find the dry-bulb reading^on the "over" ||hori2ontal)* . 
axis. t!told your light finger there. " ^ 

b. ' Run your left finger up* the "up" (vertical), axis to the 
nuriierai which shows the difference between the dry-bulb 
andwet-Wulb readings*. • 

c . . Run your right finger up and yqyr left fing^er^over un7 
t^l fhey meet. .J^^rk^th.e intersection with ci dot. ;\ 

- <»d. Decide whicfl^bf the. &lope lines ph fJie'V^ 

.clo^'est to the dot. ' The numeral oh .that line tells the 
■ number for the amdunt of moisture' in the air. If the doK 
is between^o. ^lope lines ,, the humiiaity ^eacjirig is 
eithesO^e nearest- number or,, if halfway Ja^tween,. it is 
. tS*, 35, etc". . . > . 

Example: * .. \ '': ' ^ ' \ . ' 

, • Dry bulb — 7§°F. . T'' " ■ ' , ' 

, Wet bujb ~ 65 F. >W ■' 

' " Difference 10° F. \v , ^ .. ^' ^ 
Humidity reading. ~ gbout. eo . " * 

V. 6. Record the humidity .reading on Worksheet 65. ■.. 

. The rest of Worksheet 65 provides moreTpractfce in makin.g^^ 
humidity readings. If Jthe children^^H'ave difficulty computing 
, ^ the .differenced between the IcT^-bulb and wet-^bulb readings / 
Iqt them u^e their addition^ slide' rules to find thte diffejfences 

Activity^?. \ . ' , . * ♦ 

; For one 'day , the children sfio^kld make thre^ outdoor humid- 
ity readings and record ^hem in the table on Worksheet 66, 

" SinceN;he children have to. use Work3heet 64 to make th^ir 
humidi^ readingi^V have them tear out' Worksheet 65. Tliis,. 
way', Worksheet €4 faces Workshe^ 66.. ^. 

Use your owajudgment to decide when the headings shciulid^b 



Worksheet 66 
Uni t 20 
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Worksheet 67 
Uni t^ 20 
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taken. You may .want tp have it dbne at regular intervals 
e.g., at 10 a.m.', moon and 2 p.m.? -'However', if tlie'^ather 
begins'-to change r^pklly, -y©tt^ay wanXthe children to make 
a reading ;then, regardless pf ymen the previous reading- was 
taken.- After the- fhree readings h'ave been made,, 'help t}!e ■ / 
children graph their dkta. Instruct them to fill, in the time at 
which the readings were made in the empty l>oxes- il,ong"the - . 
.horizpntaLaxis of the grid. Show the children -how find 
"the .time 'reading alongJ;h6.,"pver'-' axis at the bottom , of sth^ 
. grid and tjje' humidity reading along the "up'!' ax-rs-at. the51eft 
. 'ofjthe grid. They §re t6 trace up from one andbver frpfn.the 
• other;- and at the point'where the t\^o line's intersect, make a 
. dot or an X with theif' cYayon^v At' the end of the day, they ' ' . 
. use a ruler to draw lirie segmentsjietween each dot -end- the 
one to the right -of it^ This. curve s^hows'the rise and. fall of 
humidity throughout fhe' day.. - . - , " ' ■ • 
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After the children are able to use the hygr.ometer with a fair 
degree of accuracy fhey can add a daily humidity reading to 
their Daily Weather Records (Worksheets 56, 57 and'58). 
Choose one hour at which they will make each daily, reading ♦ 
When the daily observations ai^e made, th§ hygrometer sliould 
be used outdoors in a shaded area because the-siin will affect 
the readings. . , 1 * 

Worksheet 67 provides s^>ace for graphing daily humidity read- 
ings» ' The children can get the data .for filling iij this grid 
from their Daily Weather Records r after they have made hu- ♦ 
midity readi^^gs for five days • The line segments connecting 
adjacent readings- will form a curVe that sliows daily fluc- 
tuations'. After Worksheets 66 and 67 have been completed, * 
discuss the graphs with the children and bring . out the follow- 
ing generalizations: . ' . . ■ . 

, 5 . The^ humidity may vary throughout the day; - 
2. The humidity may vary: from day to day. 



.Activity C 

Children should become aware ^hat the humidity also varies 
in different places. Send a smail^group of students outdoors, 
another ^roup to the school basement, and another to a hall- 
way injhe building... Have the groups measure the humidity 
• in each lc?cati6n and then compart their readings. 



Activity D * * 

Worksheets 68, 69 and 70 are completed graphs ofthumidity 
readings associated with a rainstorm. The tables accpm?- 

.. panying the; graphs are partially completed. Have the chil- 

dren complete the tables and then, tear out the worksheets, - 
line then? up and study them. On Worksheet 7J , they an- 
" - ' swer questions about the information 'on Worksheets 68, 69, 
and 70. The purpose here is to have the children see that 
these graphs show ah increase in the humidity reading be- 

. ' fore the rainstorm and a. decrease after the storm. 



You will notice that the graphs indicate that the humidity 
^ continues to increase 'briefly after the rain begins. 



Worksheet 68 
'i/nlt -20 * 

Compute the ta5le. 
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Worksheet 69 

Unit 20 Name. 
Complete the table. 
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.Unit. 20, Lesson 17 
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.Unit 20, Lesson 19 
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